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Maskaholics
Wearing a mask may still give some people a sense of security, but they could breathe more easily if they’d

face the facts.

John Tierney

April 18, 2022

The pandemic has eased, but not the compulsion of many Americans to
cover their faces. Fully vaccinated adults are still wearing masks on their
solitary walks outdoors, and officials have been enforcing mask mandates
on airline passengers and on some city-dwellers and students. (Though
today’s ruling by U.S. District Judge Kathryn Kimball Mizelle in Tampa,
declaring the Biden administration’s mask mandate for public
transportation unlawful, comes as welcome news.) Maskaholics in the
press are calling for permanent masking on trains, planes, and buses. High
school students in Seattle staged a protest demanding that a mask
mandate be reinstated, and psychologists now deal with the anxieties of
children who don’t want their classmates to see their faces. They’re
suffering from “mask dependency,” as this psychological affliction is
termed in Japan, where a long tradition of mask-wearing during flu
season has left some individuals afraid at any time to expose their faces in
public.

It’s a difficult addiction to overcome, according to the Japanese therapists
who specialize in treating it—but a simple remedy might help some
maskaholics. It’s a graph that should be required viewing for everyone still
wearing a mask and every public official or journalist who still insists that
mask mandates “control the spread.”



The graph tracks the results of a natural experiment that occurred
nationwide during the pandemic. Eleven states never mandated masks,
while the other 39 states enforced mandates. The mandates typically
began early in the pandemic in 2020 and remained until at least the
summer of 2021, with some extending into 2022. The black line on the
graph shows the weekly rate of Covid cases in all the states with mask
mandates that week, while the orange line shows the rate in all the states
without mandates.

As you can see from the lines’ similar trajectories, the mask mandates
hardly controlled the virus. By the time the mandates were introduced in
New York and other states in the spring of 2020 (at the left side of the
graph), infections had already been declining in those states, and the
mandates didn’t prevent a surge later that year, when cases rose and fell
in nearly identical trajectories regardless of states’ mask policies. The
pandemic’s second year saw slight deviations in both directions, but those
reflected the seasonality of the virus and the geography of mask mandates,
which remained more common in northern states. Cases were higher in
the non-mandate states last summer, when the seasonal surge in the South
disproportionately hit Republican states without mandates, but those
states went on to have fewer cases during the winter, when the seasonal
surge in the North hit more Democratic states with mandates.

If you add up all the numbers on those two lines, you find that the mask
mandates made zero difference. The cumulative rate of infection over the
course of the pandemic was about 24 percent in the mandate states as well
as in the non-mandate states. Their cumulative rates of Covid mortality
were virtually identical, too (in fact, there were slightly more deaths per
capita in the states with mask mandates).

If this hasn’t persuaded you to take off your mask, you can find lots more
reasons in a book by Ian Miller, the data analyst who created the graph for
City Journal. Miller, who has tracked pandemic trends for the Brownstone



Institute, has assembled the damning evidence in Unmasked: The Global

Failure of COVID Mask Mandates. The book documents how mask mandates
were implemented without scientific justification, how they failed around
the world, and how public officials and journalists have kept making fools
of themselves by pretending otherwise.

In their pre-Covid planning strategies for a pandemic, neither the Centers
for Disease Control nor the World Health Organization had recommended
masking the public—for good reason. Randomized clinical trials involving
flu viruses had shown, contrary to popular wisdom in Japan and other
Asian countries, that there was “no evidence that face masks are effective
in reducing transmission,” as the WHO summarized the scientific
literature. The pandemic planners at the United Kingdom’s Department of
Health had reached a similar conclusion: “In line with the scientific
evidence, the Government will not stockpile facemasks for general use in
the community.” Anthony Fauci acknowledged this evidence early in the
pandemic, both in his public comments (“There’s no reason to be walking
around with masks,” he told 60 Minutes) and in his private emails (“I do not
recommend you wear a mask,” he told a colleague, explaining that masks
were too porous to block the small Covid virus).

But then Fauci, like the CDC and the WHO, bowed to political expediency
and media hysteria. Mandating masks gave the illusion of doing
something against the virus. When the initial spring wave in 2020
subsided, public officials and journalists claimed that the mandates had
worked, and they kept up the pretense even when Covid surged again
later that year despite the continuing mandates. The resurgence was
blamed on people disobeying the mandates, never mind the surveys
showing widespread compliance.

This pattern of magical thinking persisted throughout the pandemic, as
Miller demonstrates in dozens of graphs contrasting conventional wisdom
with cruel reality. Again and again, journalists and public-health officials
would single out a state or a nation that had supposedly tamed Covid by



forcing citizens to wear masks—and then these masks would promptly fail
to prevent an unprecedented wave of infections. In the summer of 2020,
Politico praised Rhode Island’s “wear-your-damn mask” policy in an
article headlined, “How the Smallest State Engineered a Covid Comeback.”
A survey in the autumn found that 96 percent of Rhode Islanders were
wearing masks, the highest rate in the U.S., yet that winter the state went
on to suffer one of the nation’s worst Covid surges. So did New Mexico,
whose surge began shortly after Scientific American praised the state’s strict
mask policies in an article headlined, “How New Mexico Controlled the
Spread of Covid-19.”

Meantime, the media’s favorite experts kept predicting doom for states
that never mandated masks, like Florida, or that ended the mandates early
in 2021, like Iowa, whose policy shift was denounced as “reckless and
delusional” in a Washington Post article headlined, “Welcome to Iowa, a
state that doesn’t care if you live or die.” Iowa’s Covid death toll
plummeted right after the article appeared. Over the course of the
pandemic, both Iowa and Florida have done better than the national
average in measures of Covid mortality as well as overall excess mortality
(the number of deaths more than normal from all causes).

Instead of carefully analyzing the effects of masks, the CDC repeatedly
tried to justify them by misrepresenting short-term trends and hyping
badly flawed research, like studies in Arizona and Kansas purporting to
show that infections had been dramatically reduced by the mask
mandates imposed in some counties. But in each state, as Miller shows,
infection rates remained lower in the counties that did not mandate
masks.

The CDC received some criticism for its junk science on masks,
particularly for its false claims about the benefits of masking
schoolchildren, but the press mostly promoted the agency’s narrative.
Little attention was paid to more rigorous research, like a review of the
literature that found little or no benefit from masks, or a study that
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compared infection rates with mask policies and with rates of mask use in
all 50 states over the first year of the pandemic. The study concluded that
“mask mandates and use are not associated with slower state-level Covid-
19 spread during Covid-19 growth surges.” The media’s narrative about
masks extended throughout the world. “Covid-19 Was Consuming India,
Until Nearly Everyone Started Wearing Masks,” a Wall Street Journal

headline proclaimed at the end of 2020, but then India’s infection rate
soared to four times higher than the previous peak. “Czech Republic Has
Lifesaving COVID-19 Lesson for America: Wear a Face Mask,” USA Today

announced early in the pandemic, but since then the Czech death toll has
been one of the world’s highest. Thailand, Japan, Taiwan, Hong Kong, the
Philippines, Uruguay, Chile, Poland, and Hungary were all hailed as
models of scientific enlightenment for their low infection rates and strict
mask policies—until, as usual, the masks suddenly lost their magical
power.

Germany’s stringent policies have made it a consistent media darling.
CNBC called the nation’s early Covid response “a master class in science
communication,” and last fall it was praised for tightening its mask
mandate in an Atlantic article, “Four Measures That Are Helping Germany
Beat Covid.” Its stricter mandate early last year banished cloth masks,
requiring surgical masks instead, and the states of Berlin and Bavaria
went still further, requiring masks of N95 quality. But as Miller shows in
his book, the policies made no discernible difference. The surgical masks
didn’t stop a subsequent surge throughout the country, and infection rates
in Bavaria and Berlin were the same as in German states without the N95
requirement.

f you’re still not convinced to take off the mask, consider one more graph
from Miller. It compares Germany with Sweden, the media’s Covid villain
for refusing to lock down or mandate masks. Sweden’s initial Covid surge
was blamed on those lax policies, but Sweden stuck to them and actually
discouraged masks in most situations. As indicated on the graph, surveys
during the pandemic showed that fewer than 10 percent of Swedes



bothered to wear masks. In Germany, by contrast, more than 80 percent
did so, but look at the similar trajectories of the daily Covid death toll in
both countries from the summer of 2020 through March of this year.

The masks in Germany obviously didn’t “beat Covid.” From the start of the
pandemic through this spring, the cumulative rate of Covid mortality has
been slightly higher in Sweden than in Germany (by about 15 percent), but
the rate of overall excess mortality has been slightly higher in Germany
(by about 8 percent). Just as in the United States, the mask mandates in
Germany produced no net benefits but plenty of inconvenience as well as
outright harm. Covering up may give the maskaholics a false sense of
security—but they could breathe more easily if they’d just face the facts.

John Tierney is a contributing editor of City Journal and coauthor of The Power
of Bad: How the Negativity Effect Rules Us and How We Can Rule It.
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Abstract
Masking was the single most common non-pharmaceutical intervention in the course of the coronavirus
disease 2019 (COVID-19) pandemic. Most countries have implemented recommendations or mandates
regarding the use of masks in public spaces. The aim of this short study was to analyse the correlation
between mask usage against morbidity and mortality rates in the 2020-2021 winter in Europe. Data from 35
European countries on morbidity, mortality, and mask usage during a six-month period were analysed and
crossed. Mask usage was more homogeneous in Eastern Europe than in Western European countries.
Spearman's correlation coefficients between mask usage and COVID-19 outcomes were either null or
positive, depending on the subgroup of countries and type of outcome (cases or deaths). Positive
correlations were stronger in Western than in Eastern European countries. These findings indicate that
countries with high levels of mask compliance did not perform better than those with low mask usage.

Categories: Infectious Disease, Environmental Health, Epidemiology/Public Health
Keywords: mortality index, europe, linear correlation, masks, covid-19 transmission

Introduction
Universal masking has been introduced during the coronavirus disease 2019 (COVID-19) pandemic at an
unprecedented global scale as an important tool to curb viral transmission among potential susceptible
persons. Face masks still are one of the most significant and controversial symbols in the fight against
COVID-19. Two large randomised controlled trials about mask effectiveness performed during the pandemic
came out with mixed results [1,2]. Several studies that analysed the effect of masks on the general
population (ecological studies) have concluded that masks were associated with a reduction in transmission
and cases [3-7]. However, these studies were restricted to the summer and early autumn of 2020. From
March 2020 onwards, country after country instituted some form of mask mandate or recommendation. The
stringency of these measures varied among the different countries and they, therefore, resulted in different
proportions of mask compliance, ranging from 5% to 95% [8]. Such heterogeneity in mask usage among
neighbouring countries provided an ideal opportunity to test the effect of this non-pharmaceutical
intervention on the progression of a strong COVID-19 outburst.

Materials And Methods
Study design
This analysis aimed to verify whether mask usage was correlated with COVID-19 morbidity and mortality.
Daily data on COVID-19 cases and deaths and on mask usage were obtained for all European countries. The
rationale behind the choice of European countries for comparison was fourfold: (1) availability and
reliability of data; (2) a relative population homogeneity and shared history of epidemics (comparing
countries from different continents may bring too many confounding factors); (3) similar age stratification
and access to health assistance; and (4) divergent masking policies and different percentages of mask usage
among the different populations, despite the fact that the entire continent was undergoing an outburst of
COVID-19 at the time period analysed in this study.

Inclusion criterion
Data were collected from the following Eastern and Western European countries: Albania, Bosnia and
Herzegovina, Bulgaria, Croatia, Czechia, Hungary, North Macedonia, Poland, Romania, Serbia, Slovakia,
Slovenia, Belarus, Estonia, Latvia, Lithuania, Republic of Moldova, Ukraine, Austria, Belgium, Denmark,
Finland, France, Germany, Greece, Ireland, Italy, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland, United Kingdom, and Northern Ireland. The inclusion criterion was a population size
higher than one million people.

Data retrieval
Data on morbidity, mortality, and mask usage were retrieved from the Institute for Health Metrics and
Evaluation (IHME) at the University of Washington [8]. Data from IHME were downloaded on 14th February

1

 
Open Access Original
Article  DOI: 10.7759/cureus.24268

How to cite this article
Spira B (April 19, 2022) Correlation Between Mask Compliance and COVID-19 Outcomes in Europe. Cureus 14(4): e24268. DOI
10.7759/cureus.24268



2022. IHME mask data sources are the Delphi Group at Carnegie Mellon University and the University of
Maryland COVID-19 Trends and Impact Surveys, in partnership with Facebook, Kaiser Family Foundation,
and YouGov COVID-19 Behaviour Tracker Survey (https://www.healthdata.org). Data on vaccination were
obtained from Our World in Data (OWID) [9] on 4th April 2022.

Statistical analysis
Data from 35 European countries on morbidity, mortality, and mask usage during a six-month period were
collected and analysed. Spearman’s correlation analyses and Shapiro-Wilk normality checks were in JASP
(version 0.15; University of Amsterdam, Amsterdam, Netherlands) [10] and linear regressions in Wolfram
Mathematica 13.0 (Wolfram Research, Inc., Champaign, Illinois) [11].

Results
This brief communication reports the correlation between the proportion of mask usage in the population
and the number of cases (per million) and deaths (per million) from October 2020 to March 2021 in 35
European countries (Table 1). For this analysis, all European countries, including West and East Europe, with
more than one million inhabitants were selected, encompassing a total of 602 million people. All analysed
countries underwent a peak of COVID-19 infection during these six months (Figures 1, 2). The average
proportion of mask usage in the referred period was 60.9% ± 19.9%, slightly higher in Eastern than in
Western Europe (62.1% and 59.6%, respectively). However, the level of mask compliance was considerably
more homogeneous in East (SD = 13.4%) than in West European countries (SD = 25.4%).

Country Average mask usage1 Cases/million Deaths/million

Albania 53% 40990 679

Bosnia and Herzegovina 40% 43078 1738

Bulgaria 55% 46405 1784

Croatia 29% 60039 1334

Czechia 52% 137494 2418

Hungary 77% 64704 2064

North Macedonia 67% 52048 1413

Poland 72% 57966 1315

Romania 81% 42898 1121

Serbia 54% 64829 521

Slovakia 76% 128326 1779

Slovenia 69% 101198 1879

Belarus 55% 25595 149

Estonia 64% 78525 639

Latvia 64% 52493 972

Lithuania 74% 75664 1252

Republic of Moldova 66% 48045 1102

Ukraine 67% 34298 686

Austria 55% 56237 959

Belgium 71% 66905 1135

Denmark 14% 34942 312

Finland 46% 12252 100

France 76% 58354 928

Germany 57% 29671 791

Greece 84% 23722 745
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Ireland 71% 40270 587

Italy 91% 54310 1223

Netherlands 51% 68009 596

Norway 29% 15340 75

Portugal 84% 70056 1397

Spain 95% 55480 968

Sweden 5% 70356 759

Switzerland 53% 62669 927

United Kingdom 62% 57689 1363

Northern Ireland 68% 54567 1039

Shapiro-Wilk p-value2 0.056 0.004 0.693

TABLE 1: Proportion of mask usage and the number of COVID-19 cases and deaths per million
throughout the 2020-2021 late fall and winter (1st October to 31st March) in Europe.
1 Percent of the population reporting always wearing a mask when leaving home.

2 Shapiro-Wilk test for normality.
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FIGURE 1: Mortality from COVID-19 throughout the pandemic in East
European countries.
The area between vertical black bars corresponds to the period analysed in this study (1 October 2020 to 31
March 2021). Data were downloaded on 14 February 2022 from Institute for Health Metrics and Evaluation
(IHME).
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FIGURE 2: Mortality from COVID-19 throughout the pandemic in West
European countries.
The area between vertical black bars corresponds to the period analysed in this study (1 October 2020 to 31
March 2021). Data were downloaded on 14 February 2022 from Institute for Health Metrics and Evaluation
(IHME).

Surprisingly, weak positive correlations were observed when mask compliance was plotted against morbidity
(cases/million) or mortality (deaths/million) in each country (Figure 3). Neither the number of cases nor the
proportion of mask usage followed a Gaussian distribution (Shapiro-Wilk p-values were 0.004 and 0.0536,
respectively). A Spearman’s rank test was applied to quantify the correlation between mask usage, cases,
and deaths (Table 2). The positive correlation between mask usage and cases was not statistically significant
(rho = 0.136, p = 0.436), while the correlation between mask usage and deaths was positive and significant
(rho = 0.351, p = 0.039). The Spearman’s correlation between masks and deaths was considerably higher in
the West than in East European countries: 0.627 (p = 0.007) and 0.164 (p = 0.514), respectively. This
difference could be associated with the fact that the most populous countries are located in West Europe.
However, the correlations did not significantly change when the seven countries with populations > 20
million were excluded from the analysis (cases rho = 0.129 (p = 0.513); deaths rho = 0.375 (p = 0.049)).
Analyses of other sub-groups, such as countries with populations smaller or higher than six million, higher
than 10 million, or higher than 15 million, were also evaluated. None of these tests provided negative
correlations between mask usage and cases/deaths.
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FIGURE 3: Correlation between average mask compliance and
cases/million (A) or deaths/million (B) in 35 European countries.
Each dot represents a country. The blue line represents the fitted regression line and the areas above and below
indicate 1  (yellow), 2  (green), or 3  (red). 

Territory Masks x cases Masks x deaths

All Europe 0.136 (0.436) 0.351 (0.039)*

Eastern Europe1 0.130 (0.606) 0.164 (0.514)

Western Europe2 0.05 (0.848) 0.627 (0.007)*

TABLE 2: Spearman's rank correlation coefficient rho (p-value) between mask usage and COVID-
19 cases or deaths.
1 Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Czechia, Hungary, North Macedonia, Poland, Romania, Serbia, Slovakia, Slovenia, Belarus,
Estonia, Latvia, Lithuania, Republic of Moldova, and Ukraine.

2 Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, United
Kingdom, and Northern Ireland.

* Statistically significant.

Discussion
Mask mandates were implemented in almost all world countries and in most places where masks were not
obligatory, their use in public spaces was recommended [12]. Accordingly, the World Health Organization
(WHO) as well as other public institutions, such as the IHME, from which the data on mask compliance used
in this study were obtained, strongly recommend the use of masks as a tool to curb COVID-19 transmission
[8,13]. These mandates and recommendations took place despite the fact that most randomised controlled
trials carried out before and during the COVID-19 pandemic concluded that the role of masks in preventing
respiratory viral transmission was small, null, or inconclusive [1,2,14,15]. Conversely, ecological
studies, performed during the first months of the pandemic, comparing countries, states, and provinces
before and after the implementation of mask mandates almost unanimously concluded that masks reduced
COVID-19 propagation [3-7,16]. However, mask mandates were normally implemented after the peak of
COVID-19 cases in the first wave, which might have given the impression that the drop in the number of
cases was caused by the increment in mask usage. For instance, the peak of cases in Germany's first wave
occurred in the first week of April 2020, while masks became mandatory in all of Germany's federal states
between the 20th and 29th of April [5], at a time when the propagation of COVID-19 was already
declining. Furthermore, the mask mandate was still in place in the subsequent autumn-winter wave of 2020-
2021, but it did not help preventing the outburst of cases and deaths in Germany that was several-fold more
severe than in the first wave (Figure 2).

The findings presented in this short communication suggest that countries with high levels of mask
compliance did not perform better than those with low mask usage in the six-month period that
encompassed the second European wave of COVID-19. It could be argued that some confounding factors
could have influenced these results. One of these factors could have been different vaccination rates among
the studied countries. However, this is unlikely given the fact that at the end of the period analysed in this
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study (31th March 2021), vaccination rollout was still at its beginning, with only three countries displaying
vaccination rates higher than 20%: the UK (48%), Serbia (35%), and Hungary (30%), with all doses counted
individually [9]. It could also be claimed that the rise in infection levels prompted mask usage resulting in
higher levels of masking in countries with already higher transmission rates. While this assertion is certainly
true for some countries, several others with high infection rates, such as France, Germany, Italy, Portugal,
and Spain had strict mask mandates in place since the first semester of 2020. In addition, during the six-
month period covered by this study, all countries underwent a peak in COVID-19 infections (Figures 1, 2),
thus all of them endured similar pressures that might have potentially influenced the level of mask usage.

Conclusions
While no cause-effect conclusions could be inferred from this observational analysis, the lack of negative
correlations between mask usage and COVID-19 cases and deaths suggest that the widespread use of masks
at a time when an effective intervention was most needed, i.e., during the strong 2020-2021 autumn-winter
peak, was not able to reduce COVID-19 transmission. Moreover, the moderate positive correlation between
mask usage and deaths in Western Europe also suggests that the universal use of masks may have had
harmful unintended consequences.
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Community and Close Contact Exposures Associated with COVID-19 Among 
Symptomatic Adults ≥18 Years in 11 Outpatient Health Care Facilities — 

United States, July 2020
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Community and close contact exposures continue to drive 
the coronavirus disease 2019 (COVID-19) pandemic. CDC 
and other public health authorities recommend community 
mitigation strategies to reduce transmission of SARS-CoV-2, 
the virus that causes COVID-19 (1,2). Characterization of 
community exposures can be difficult to assess when widespread 
transmission is occurring, especially from asymptomatic per-
sons within inherently interconnected communities. Potential 
exposures, such as close contact with a person with confirmed 
COVID-19, have primarily been assessed among COVID-19 
cases, without a non-COVID-19 comparison group (3,4). To 
assess community and close contact exposures associated with 
COVID-19, exposures reported by case-patients (154) were 
compared with exposures reported by control-participants (160). 
Case-patients were symptomatic adults (persons aged ≥18 years) 
with SARS-CoV-2 infection confirmed by reverse transcrip-
tion–polymerase chain reaction (RT-PCR) testing. Control-
participants were symptomatic outpatient adults from the same 
health care facilities who had negative SARS-CoV-2 test results. 
Close contact with a person with known COVID-19 was more 
commonly reported among case-patients (42%) than among 
control-participants (14%). Case-patients were more likely to 
have reported dining at a restaurant (any area designated by the 
restaurant, including indoor, patio, and outdoor seating) in the 
2 weeks preceding illness onset than were control-participants 
(adjusted odds ratio [aOR] = 2.4; 95% confidence interval 
[CI] = 1.5–3.8). Restricting the analysis to participants without
known close contact with a person with confirmed COVID-19, 
case-patients were more likely to report dining at a restaurant
(aOR = 2.8, 95% CI = 1.9–4.3) or going to a bar/coffee shop
(aOR = 3.9, 95% CI = 1.5–10.1) than were control-participants.
Exposures and activities where mask use and social distancing are 
difficult to maintain, including going to places that offer on-site 
eating or drinking, might be important risk factors for acquiring 
COVID-19. As communities reopen, efforts to reduce possible
exposures at locations that offer on-site eating and drinking
options should be considered to protect customers, employees,
and communities.

This investigation included adults aged ≥18 years who 
received a first test for SARS-CoV-2 infection at an outpatient 
testing or health care center at one of 11 Influenza Vaccine 
Effectiveness in the Critically Ill (IVY) Network sites* during 
July 1–29, 2020 (5). A COVID-19 case was confirmed by 
RT-PCR testing for SARS-CoV-2 RNA from respiratory speci-
mens. Assays varied among facilities. Each site generated lists 
of adults tested within the study period by laboratory result; 
adults with laboratory-confirmed COVID-19 were selected by 
random sampling as case-patients. For each case-patient, two 
adults with negative SARS-CoV-2 RT-PCR test results were 
randomly selected as control-participants and matched by age, 
sex, and study location. After randomization and matching, 
615 potential case-patients and 1,212 control-participants 
were identified and contacted 14–23 days after the date they 
received SARS-CoV-2 testing. Screening questions were asked 
to identify eligible adults. Eligible adults for the study were 
symptomatic at the time of their first SARS-CoV-2 test.

CDC personnel administered structured interviews in 
English or five other languages† by telephone and entered 
data into REDCap software (6). Among 802 adults contacted 
and who agreed to participate (295 case-patients and 507 
control-participants), 332 reported symptoms at the time of 
initial SARS-CoV-2 testing and were enrolled in the study. 
Eighteen interviews were excluded because of nonresponse to 
the community exposure questions. The final analytic sample 
(314) included 154 case-patients (positive SARS-CoV-2 test
results) and 160 control-participants (negative SARS-CoV-2

* Baystate Medical Center, Springfield, Massachusetts; Beth Israel Deaconess
Medical Center, Boston, Massachusetts; University of Colorado School of
Medicine, Aurora, Colorado; Hennepin County Medical Center, Minneapolis, 
Minnesota; Intermountain Healthcare, Salt Lake City, Utah; Ohio State
University Wexner Medical Center, Columbus, Ohio; Wake Forest University 
Baptist Medical Center, Winston-Salem, North Carolina; Vanderbilt University 
Medical Center, Nashville, Tennessee; John Hopkins Hospital, Baltimore,
Maryland; Stanford University Medical Center, Palo Alto, California; University 
of Washington Medical Center, Seattle, Washington). Participating states
include California, Colorado, Maryland, Massachusetts, Minnesota, North
Carolina, Ohio, Tennessee, Utah, and Washington.

† Other languages included Spanish, Arabic, Vietnamese, Portuguese, and Russian.

            Please note: This report has been corrected. An erratum has been published. 
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test results). Among nonparticipants, 470 were ineligible (i.e., 
were not symptomatic or had multiple tests), and 163 refused 
to participate. This activity was reviewed by CDC and partici-
pating sites and conducted consistent with applicable federal 
law and CDC policy.§

Data collected included demographic characteristics, infor-
mation on underlying chronic medical conditions,¶ symptoms, 
convalescence (self-rated physical and mental health), close 
contact (within 6 feet for ≥15 minutes) with a person with 
known COVID-19, workplace exposures, mask-wearing 
behavior, and community activities ≤14 days before symptom 
onset. Participants were asked about wearing a mask and pos-
sible community exposure activities (e.g., gatherings with ≤10 
or >10 persons in a home; shopping; dining at a restaurant; 
going to an office setting, salon, gym, bar/coffee shop, or 
church/religious gathering; or using public transportation) on 
a five-point Likert-type scale ranging from “never” to “more 
than once per day” or “always”; for analysis, community activ-
ity responses were dichotomized as never versus one or more 
times during the 14 days before illness onset. For each reported 
activity, participants were asked to quantify degree of adher-
ence to recommendations such as wearing a face mask of any 
kind or social distancing among other persons at that location, 
with response options ranging from “none” to “almost all.” 
Descriptive and statistical analyses were performed to compare 
case-patients with control-participants, assessing differences 
in demographic characteristics, community exposures, and 
close contact. Although an effort was made initially to match 
case-patients to control-participants based on a 1:2 ratio, not 
all potential participants were eligible or completed an inter-
view, and therefore an unmatched analysis was performed. 
Unconditional logistic regression models with generalized 
estimating equations with exchangeable correlation structure 
correcting standard error estimates for site-level clustering were 
used to assess differences in community exposures between 
case-patients and control-participants, adjusting for age, sex, 
race/ethnicity, and presence of one or more underlying chronic 
medical conditions. In each model, SARS-CoV-2 test result 
(i.e., positive or negative) was the outcome variable, and each 
community exposure activity was the predictor variable. The 
first model included the full analytic sample (314). A second 
model was restricted to participants who did not report close 
contact to a person with COVID-19 (89 case-patients and 
136 control-participants). Statistical analyses were conducted 
using SAS software (version 9.4; SAS Institute).

§ Activity was determined to meet the requirements of public health surveillance 
as defined in 45 CFR 46.102(l)(2).

¶ Cardiac condition, hypertension, asthma, chronic obstructive pulmonary
disease, immunodeficiency, psychiatric condition, diabetes, or obesity.

Compared with case-patients, control-participants were 
more likely to be non-Hispanic White (p<0.01), have a college 
degree or higher (p<0.01), and report at least one underlying 
chronic medical condition (p = 0.01) (Table). In the 14 days 
before illness onset, 71% of case-patients and 74% of control-
participants reported always using cloth face coverings or other 
mask types when in public. Close contact with one or more 
persons with known COVID-19 was reported by 42% of case-
patients compared with 14% of control-participants (p<0.01), 
and most (51%) close contacts were family members.

Approximately one half of all participants reported shopping 
and visiting others inside a home (in groups of ≤10 persons) 
on ≥1 day during the 14 days preceding symptom onset. No 
significant differences were observed in the bivariate analysis 
between case-patients and control-participants in shopping; 
gatherings with ≤10 persons in a home; going to an office set-
ting; going to a salon; gatherings with >10 persons in a home; 
going to a gym; using public transportation; going to a bar/
coffee shop; or attending church/religious gathering. However, 
case-patients were more likely to have reported dining at a 
restaurant (aOR = 2.4, 95% CI = 1.5–3.8) in the 2 weeks 
before illness onset than were control-participants (Figure). 
Further, when the analysis was restricted to the 225 participants 
who did not report recent close contact with a person with 
known COVID-19, case-patients were more likely than were 
control-participants to have reported dining at a restaurant 
(aOR = 2.8, 95% CI = 1.9–4.3) or going to a bar/coffee shop 
(aOR = 3.9, 95% CI = 1.5–10.1). Among 107 participants 
who reported dining at a restaurant and 21 participants who 
reported going to a bar/coffee shop, case-patients were less 
likely to report observing almost all patrons at the restaurant 
adhering to recommendations such as wearing a mask or social 
distancing (p = 0.03 and p = 0.01, respectively).

Discussion

In this investigation, participants with and without COVID-19 
reported generally similar community exposures, with the excep-
tion of going to locations with on-site eating and drinking 
options. Adults with confirmed COVID-19 (case-patients) were 
approximately twice as likely as were control-participants to have 
reported dining at a restaurant in the 14 days before becoming 
ill. In addition to dining at a restaurant, case-patients were more 
likely to report going to a bar/coffee shop, but only when the 
analysis was restricted to participants without close contact with 
persons with known COVID-19 before illness onset. Reports of 
exposures in restaurants have been linked to air circulation (7). 
Direction, ventilation, and intensity of airflow might affect virus 
transmission, even if social distancing measures and mask use 
are implemented according to current guidance. Masks cannot 
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TABLE. Characteristics of symptomatic adults ≥18 years who were outpatients in 11 academic health care facilities and who received positive 
and negative SARS-CoV-2 test results (N = 314)* — United States, July 1–29, 2020

Characteristic

No. (%)

P-value
Case-patients 

(n = 154)
Control participants 

(n = 160)

Age group, yrs
18–29 44 (28.6) 39 (24.4) 0.18
30–44 46 (29.9) 62 (38.7)
45–59 46 (29.9) 35 (21.9)
≥60 18 (11.7) 24 (15.0)
Sex
Men 75 (48.7) 72 (45.0) 0.51
Women 79 (51.3) 88 (55.0)
Race/Ethnicity†

White, non-Hispanic 92 (59.7) 124 (77.5) <0.01
Hispanic/Latino 29 (18.8) 12 (7.5)
Black, non-Hispanic 27 (17.5) 19 (11.9)
Other, non-Hispanic 6 (3.9) 5 (3.1)
Education (missing = 3)
Less than high school 16 (10.5) 3 (1.9) <0.01
High school degree or some college 60 (39.2) 48 (30.4)
College degree or more 77 (50.3) 107 (67.7)
At least one underlying chronic medical condition§ 75 (48.7) 98 (61.2) 0.01
Community exposure 14 days before illness onset¶

Shopping 131 (85.6) 141 (88.1) 0.51
Home, ≤10 persons 79 (51.3) 84 (52.5) 0.83
Restaurant 63 (40.9) 44 (27.7) 0.01
Office setting 37 (24.0) 47 (29.6) 0.27
Salon 24 (15.6) 28 (17.6) 0.63
Home, >10 persons 21 (13.6) 24 (15.0) 0.73
Gym 12 (7.8) 10 (6.3) 0.60
Public transportation 8 (5.2) 10 (6.3) 0.68
Bar/Coffee shop 13 (8.5) 8 (5.0) 0.22
Church/Religious gathering 12 (7.8) 8 (5.0) 0.32
Restaurant: others following recommendations such as wearing a face covering or mask of any kind or social distancing (n = 107)
None/A few 12 (19.0) 1 (2.3) 0.03
About half/Most 25 (39.7) 21 (47.7)
Almost all 26 (41.3) 22 (50.0)
Bar: others following recommendations such as wearing a face covering or mask of any kind or social distancing (n = 21)
None/A few 4 (31.8) 2 (25.0) 0.01
About half/Most 7 (53.8) 0 (0.0)
Almost all 2 (15.4) 6 (75.0)

See table footnotes on the next page.

be effectively worn while eating and drinking, whereas shopping 
and numerous other indoor activities do not preclude mask use.

Among adults with COVID-19, 42% reported close con-
tact with a person with COVID-19, similar to what has been 
reported previously (4). Most close contact exposures were 
to family members, consistent with household transmission 
of SARS-CoV-2 (8). Fewer (14%) persons who received a 
negative SARS-CoV-2 test result reported close contact with 
a person with known COVID-19. To help slow the spread 
of SARS-CoV-2, precautions should be implemented to 
stay home once exposed to someone with COVID-19,** 
in addition to adhering to recommendations to wash hands 

 ** https://www.cdc.gov/coronavirus/2019-ncov/if-you-are-sick/quarantine.html.

often, wear masks, and social distance.†† If a family member 
or other close contact is ill, additional prevention measures 
can be taken to reduce transmission, such as cleaning and 
disinfecting the home, reducing shared meals and items, wear-
ing gloves, and wearing masks, for those with and without 
known COVID-19.§§

The findings in this report are subject to at least five limita-
tions. First, the sample included 314 symptomatic patients who 
actively sought testing during July 1–29, 2020 at 11 health 
care facilities. Symptomatic adults with negative SARS-CoV-2 
test results might have been infected with other respiratory 

 †† https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/index.html.
 §§ https://www.cdc.gov/coronavirus/2019-ncov/if-you-are-sick/index.html.
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TABLE. (Continued) Characteristics of symptomatic adults ≥18 years who were outpatients in 11 academic health care facilities and who received 
positive and negative SARS-CoV-2 test results (N = 314)* — United States, July 1–29, 2020

Characteristic

No. (%)

P-value
Case-patients 

(n = 154)
Control participants 

(n = 160)

Previous close contact with a person with known COVID-19 (missing = 1)
No 89 (57.8) 136 (85.5) <0.01
Yes 65 (42.2) 23 (14.5)
Relationship to close contact with known COVID-19 (n = 88)
Family 33 (50.8) 5 (21.7) <0.01
Friend 9 (13.8) 4 (17.4)
Work colleague 11 (16.9) 6 (26.1)
Other** 6 (9.2) 8 (34.8)
Multiple 6 (9.2) 0 (0.0)
Reported use of cloth face covering or mask 14 days before illness onset (missing = 2)
Never 6 (3.9) 5 (3.1) 0.86
Rarely 6 (3.9) 6 (3.8)
Sometimes 11 (7.2) 7 (4.4)
Often 22 (14.4) 23 (14.5)
Always 108 (70.6) 118 (74.2)

* Respondents who completed the interview 14–23 days after their test date. Five participants had significant missingness for exposure questions and were removed 
from the analysis. Patients were randomly sampled from 11 academic health care systems that are part of the Influenza Vaccine Effectiveness in the Critically Ill
Network sites (Baystate Medical Center, Springfield, Massachusetts; Beth Israel Deaconess Medical Center, Boston, Massachusetts; University of Colorado School 
of Medicine, Aurora, Colorado; Hennepin County Medical Center, Minneapolis, Minnesota; Intermountain Healthcare, Salt Lake City, Utah; Ohio State University
Wexner Medical Center, Columbus, Ohio; Wake Forest University Baptist Medical Center, Winston-Salem, North Carolina; Vanderbilt University Medical Center,
Nashville, Tennessee; John Hopkins Hospital, Baltimore, Maryland; Stanford University Medical Center, Palo Alto, California; University of Washington Medical Center, 
Seattle, Washington). Participating states include California, Colorado, Maryland, Massachusetts, Minnesota, North Carolina, Ohio, Tennessee, Utah, and Washington.

† Other race includes responses of Native American/Alaska Native, Asian, Native Hawaiian/Other Pacific Islander, and other; these were combined because of small 
sample sizes.

§ Reported at least one of the following underlying chronic medical conditions: cardiac condition, hypertension, asthma, chronic obstructive pulmonary disease, 
immunodeficiency, psychiatric condition, diabetes, or obesity.

¶ Community exposure questions asked were “In the 14 days before feeling ill about how often did you:” with options of “shop for items (groceries, prescriptions, 
home goods, clothing, etc.)” (missing = 1); “have people visit you inside your home or go inside someone else’s home where there were more than 10 people”; 
“have people visit you inside your home or go inside someone else’s home where there were 10 people or less”; “go to church or a religious gathering/place of 
worship” (missing = 1); “go to a restaurant (dine-in, any area designated by the restaurant including patio seating)” (missing = 1); “go to a bar or coffee shop (indoors)” 
(missing = 2); “use public transportation (bus, subway, streetcar, train, etc.)” (missing = 1); “go to an office setting (other than for healthcare purposes)” (missing = 1); 
“go to a gym or fitness center” (missing = 1); and “go to a salon or barber (e.g., hair salon, nail salon, etc.)” (missing = 1). Response options were coded as never 
versus at least once in the 14 days prior to illness onset. Some participants had missing data for exposure questions:

 ** Other includes patients of health care workers (9), patron of a restaurant (1), spouse of employee (1), day care teacher (1), member of a religious congregation (1), 
and unspecified (1).

viruses and had similar exposures to persons with cases of such 
illnesses. Persons who did not respond, or refused to partici-
pate, could be systematically different from those who were 
interviewed for this investigation. Efforts to age- and sex-match 
participating case-patients and control-participants were not 
maintained because of participants not meeting the eligibility 
criteria, refusing to participate, or not responding, and this 
was accounted for in the analytic approach. Second, unmea-
sured confounding is possible, such that reported behaviors 
might represent factors, including concurrently participating 
in activities where possible exposures could have taken place, 
that were not included in the analysis or measured in the 
survey. Of note, the question assessing dining at a restaurant 
did not distinguish between indoor and outdoor options. In 
addition, the question about going to a bar or coffee shop 
did not distinguish between the venues or service delivery 
methods, which might represent different exposures. Third, 

adults in the study were from one of 11 participating health 
care facilities and might not be representative of the United 
States population. Fourth, participants were aware of their 
SARS-CoV-2 test results, which could have influenced their 
responses to questions about community exposures and close 
contacts. Finally, case or control status might be subject to 
misclassification because of imperfect sensitivity or specificity 
of PCR-based testing (9,10).

This investigation highlights differences in community 
and close contact exposures between adults who received a 
positive SARS-CoV-2 test result and those who received a 
negative SARS-CoV-2 test result. Continued assessment of 
various types of activities and exposures as communities, 
schools, and workplaces reopen is important. Exposures and 
activities where mask use and social distancing are difficult 
to maintain, including going to locations that offer on-site 
eating and drinking, might be important risk factors for 
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FIGURE. Adjusted odds ratio (aOR)* and 95% confidence intervals for community exposures† associated with confirmed COVID-19 among 
symptomatic adults aged ≥18 years (N = 314) — United States, July 1–29, 2020 
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Abbreviation: COVID-19 = coronavirus disease 2019.
* Adjusted for race/ethnicity, sex, age, and reporting at least one underlying chronic medical condition. Odds ratios were estimated using unconditional logistic

regression with generalized estimating equations, which accounted for Influenza Vaccine Effectiveness in the Critically Ill  Network site-level clustering. A second 
model was restricted to participants who did not report close contact to a person known to have COVID-19 (n = 225).

† Community exposure questions asked were “In the 14 days before feeling ill about how often did you: shop for items (groceries, prescriptions, home goods, clothing, 
etc.); have people visit you inside your home or go inside someone else’s home where there were more than 10 people; have people visit you inside your home or 
go inside someone else’s home where there were 10 people or less; go to church or a religious gathering/place of worship; go to a restaurant (dine-in, any area 
designated by the restaurant including patio seating); go to a bar or coffee shop (indoors); use public transportation (bus, subway, streetcar, train, etc.); go to an 
office setting (other than for healthcare purposes); go to a gym or fitness center; go to a salon or barber (e.g., hair salon, nail salon, etc.).” Response options were 
coded as never versus at least once in the 14 days before illness onset.

SARS-CoV-2 infection. Implementing safe practices to reduce 
exposures to SARS-CoV-2 during on-site eating and drinking 
should be considered to protect customers, employees, and 
communities¶¶ and slow the spread of COVID-19.

 ¶¶ https://www.cdc.gov/coronavirus/2019-ncov/daily-life-coping/personal-
social-activities.html#restaurant; https://www.cdc.gov/coronavirus/2019-
ncov/community/organizations/business-employers/bars-restaurants.html; 
https://www.cdc.gov/coronavirus/2019-ncov/images/community/Rest_Bars_
RiskAssessment.jpg.
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Summary
What is already known about the topic?

Community and close contact exposures contribute to the 
spread of COVID-19.

What is added by this report?

Findings from a case-control investigation of symptomatic 
outpatients from 11 U.S. health care facilities found that close 
contact with persons with known COVID-19 or going to 
locations that offer on-site eating and drinking options were 
associated with COVID-19 positivity. Adults with positive 
SARS-CoV-2 test results were approximately twice as likely to 
have reported dining at a restaurant than were those with 
negative SARS-CoV-2 test results.

What are the implications for public health practice?

Eating and drinking on-site at locations that offer such options 
might be important risk factors associated with SARS-CoV-2 
infection. Efforts to reduce possible exposures where mask use 
and social distancing are difficult to maintain, such as when 
eating and drinking, should be considered to protect custom-
ers, employees, and communities.
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Despite the CDC’s latest findings that masks may be ineffective against the virus, they 
are now required across most of the state of California and other regions, where leaders 
urge individuals to wear a mask when keeping at least six feet apart is impossible. 

The CDC study found that positive participants were more likely to go out for food than 
those who tested negative, acknowledging that wearing a face covering while eating and 
drinking is virtually impossible. 

“Adults with confirmed COVID-19 (case-patients) were approximately twice as likely as 
were control-participants to have reported dining at a restaurant in the 14 days before 
becoming ill,” CDC noted. However, the health agency conceded that there is no 
accurate way to pinpoint whether the COVID-19-infected participants contracted the 
disease when they took their masks off to eat or drink. 

“Characterization of community exposures can be difficult to assess when [the] 
widespread transmission is occurring, especially from asymptomatic persons within 
inherently interconnected communities,” the CDC pointed out. 

The agency further suggested that “direction, ventilation, and intensity of airflow might 
affect virus transmission, even if social distancing measures and mask use are 
implemented according to current guidance.” 

“Most close contact exposures were to family members, consistent with household 
transmission of [COVID-19],” the CDC added. 

The CDC investigation was carried out on adults over 18 years old who received the test 
for the virus at an outpatient testing or healthcare center at one of 11 health centers 
throughout most of July (1–29). 

That same month, Fauci, the National Institute of Allergy and Infectious Diseases 
director, came out against conducting a controlled study on the effectiveness of masks to 
prevent the spread of the Chinese virus. 
“Right now, I’m convinced enough in the summation and totality of the data that has been 
analyzed by a meta-analysis that I’m convinced that the benefit of wearing a mask clearly is 
there and is better than not wearing a mask,” he insisted during an event sponsored by 
Georgetown University’s Institute of Politics and Public Service. 
Early during the pandemic, Fauci and other public health officials advised people who were 
not in the medical field against wearing masks and later changed their minds, urging 
everyone to wear masks. 

 



Dear LA County Board Members,  
 
In light of the revelations regarding Dr. Ferrer’s alleged egregious conflict of interest, 
which reportedly was undisclosed, the recent press conference from some of USC + 
LAC’s most respected medical professionals and leaders, which directly contradicted 
Dr. Ferrer and what she’s been feeding the public, and the newly disclosed video of Dr. 
Ferrer at a sold-out Dodger Stadium this week with a mask around her arm (and not 
over her face)--notwithstanding her dire warnings to the public about how bad things are 
right now--what is this Board doing to investigate and/or consider Dr. Ferrer’s ability to 
serve even one more day? 
 
This cannot go on.  It is an affront to the people you all serve and we are quickly 
becoming a laughingstock across the country, and even the world.  The damage to the 
credibility of our public health officials moving forward as a result of Dr. Ferrer’s reign 
cannot be overstated. 
 
Ferrer can no longer effectively lead the LACDPH. She has become a distraction and 
has lost the trust of a large swath of Angelenos. 
 
Sincerely, 
Lisa Matro 
 



I would like to ask you to stop the mask mandate from returning. Yes, Covid cases have increased, but 
that is because it is a milder strain that spreads quicker. People are getting it, but not being hospitalized 
or dieing like before.  Below I have attached the US Covid 7-day average. Significantly higher cases, not 
deaths. Our school district has already stated that masks will be 100% dependent on what LA County 
says. YOU choose. You don't have to go with Ferrer says. She has NO scientific backing or reasoning 
besides a power grab of why she is going to enforce masks again. The idea of sending my kids to school 
in masks is nauseating. They can't hear the teacher or other students. They can't rely on facial 
expressions to understand. Emotionally and mentally, it is hurting youth to keep mandating masks. 
There is NO need. Let those who want to wear them choose to, but do not make it a mandate. It will 
hurt the economy; it will hurt families and it is unnecessary.  
  
#fireferrer 
  
Tawni Smith 
La Crescenta, CA 
  
COVID CASES USA 7-DAY AVG 

128,246 JUL 22 2022 
45,754 JUL 22 2021 
DEATHS 7-DAY AVG 

433 JUL 22 2022 
273 JUL 22 2021 
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Abstract
There is still considerable debate about whether mask mandates in the K-12 schools limit transmission of SARS-CoV-2 in
children attending school. Randomized data about the effectiveness of mask mandates in children is still entirely lacking.
Our study took advantage of a unique natural experiment of two adjacent K-12 school districts in Fargo, North Dakota, one
which had a mask mandate and one which did not in the fall of the 2021-2022 academic year. In the winter, both districts
adopted a masks-optional policy allowing for a partial crossover study design. We observed no signi�cant difference
between student case rates while the districts had differing masking policies (IRR 0.99; 95% CI: 0.92 to 1.07) nor while they
had the same mask policies (IRR 1.04; 95% CI: 0.92 to 1.16).  The IRRs across the two periods were also not signi�cantly
different (p = 0.40).  Our �ndings contribute to a growing body of literature which suggests school-based mask mandates
have limited to no impact on the case rates of COVID-19 among K-12 students.

Introduction
School districts across the nation have implemented mask mandates for children in the hope of reducing COVID-19
transmission, but the impact of school-based mask mandates on COVID-19 transmission in children is not fully established.
While observational studies of school mask mandates have had con�icting results, randomized studies have failed to detect
an impact of masking on participants under 50 years of age [1-6]. Here we report the results of a natural experiment in two
large K-12 school districts in Fargo, North Dakota, Fargo Public Schools (FPS) and West Fargo Public Schools (WF), to
estimate the association between school mask mandates and COVID-19 infections. Our study population is unique because
the districts are adjacent to each other in the same county and have similar student demographics, COVID-19 mitigation
policies and staff vaccination rates. At the start of the Fall 2021 semester, FPS mandated masks and WF did not. On January
17, 2022, FPS also moved to a mask optional policy, creating a unique natural experiment to study school-based mask
mandates.

Results
Table 1 shows school characteristics, total number of positive student tests and the COVID-19 risk mitigation measures
implemented by each district. Both school districts had similar COVID-19 mitigation policies, although FPS had more
stringent rules for quarantining close contacts. WF also had higher percentages of low-income and minority students. Figure
1 shows that overall trends in COVID-19 incidence among students were similar in the two districts. From August 26, 2021, to
January 17, 2022, cumulative incidence in the mask compulsory school district was almost identical to cumulative incidence
in the mask-optional district (WF: 1596/12,254 [13.0%; 95% CI: 12.4, 13.6]); FPS: 1475/11,419 [12.9% 95% CI: 12.3, 13.6%]).
IRR 0.99; 95% CI: 0.92, 1.07). Post January 17, 2022, when both districts had mask-optional policies, case rates were also not
signi�cantly different (WF: 622/12,254 [5.1%; 95% CI: 4.7, 5.5]; FPS: 600/11,419 [5.3%; 95% CI: 4.9, 5.7]). IRR 1.04; 95% CI:
0.92, 1.16). The IRRs across the two periods were also not statistically signi�cantly different (p value = 0.40). Based on an
incidence rate of 13%, we had 80% power to detect a 1.2% difference in incidence between the districts.

Discussion
This study found that K-12 school mask mandates were not associated with signi�cantly lower COVID-19 student case rates.
This is consistent with adult randomized data on community cloth masking [6], multiple observational studies of school
mask mandates [1,2,3] and a systematic review of medical or surgical cloth masking for in�uenza [8]. Studies of school-
based mask mandates are particularly prone to bias [9] as student cases detected within the school may be at least 20x more
likely to have been contracted outside of school than in [10]. Other observational studies have reported a negative
association between school mask mandates and SARS-CoV-2 cases [11,12,13] but may have had important methodological
limitations [9,14].  
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The strengths of the study include the similarities of the two K-12 districts including size, adjacent location within a county,
similar demographics, and COVID-19 policies beyond masking. Second, the study includes a partial crossover design with the
mask mandate district dropping its mandate during the study period. The partial crossover should have revealed the presence
of any major confounding effect. The lack of signi�cant difference between the districts however persisted post partial
crossover, when both districts had masks-optional policies. Based on the size of our study and the incidence rate during the
study period, we had 80% power to detect a 1.2% difference in incidence between the districts, so if we failed to detect a
bene�t of mask mandates, that bene�t would have been very small. An additional strength of this study is it includes a
relatively long study period with data from both the delta and omicron waves. 

The study also has limitations. We did not have information on the number of tests performed by each school district,
although both school districts had similar testing access and policies. Second, this study did not speci�cally evaluate in-
school transmission. We also did not have data on the types of masks being worn or on masking adherence rates in the two
school districts; however, parents and administrators indicated via personal communication with SH, masking was near
universal in the district with a mask mandate and 5% or less in the masks-optional district [15]. In conclusion, school mask
mandates were not found to be associated with signi�cantly lower student SARS-CoV-2 case rates. This is consistent with a
growing body of scienti�c literature and should be taken into consideration and weighed with the harms and discomfort of
masking in the educational setting. 

Methods
We obtained data on student enrollment, masking policies, masking compliance, demographic information and COVID-19
mitigation measures from district administrators and o�cial school district websites. We obtained publicly available data
on new student COVID-19 case rates in each school district from August 26, 2021, to March 2, 2022, from the North Dakota
Department of Health website [https://www.health.nd.gov/k-12-school-dashboard]. We determined the COVID-19 student
case rates and incidence rate ratio (IRR) as well as 95% con�dence intervals (CI) for case rates between the districts, both
while FPS had a mask mandate and WF did not and then when FPS dropped their mandate on January 17, 2022, (after which
both districts had mask-optional policies). The study is not considered human subjects research as the data were not
collected speci�cally for this study and do not have subject identi�ers. We used Stata Version 17 and UCSF Sample Size
Calculator [7] for the analysis. A post-hoc power calculation was performed using ClinCalc. Our report follows the STROBE
reporting guidelines for observational studies.
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Table 1
Table 1: School district characteristics and COVID-19 risk mitigation measures in Fall 2021 in study school districts 
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School
Policies and
Characteristics

West Fargo Public School District

(School District with mask optional policy)

Fargo Public School District

(School district with mandatory masking till Jan 17,
2022 and mask optional thereafter)

Student
Enrollment in
August 2021a

12,254 11,419

Total Number
(% [95% CI]) of
students
testing positive
up to 1/17/22

 

1596 (13.0% [12.4, 13.6]) 1475 (12.9% [12.3, 13.6])

Total Number
(% [95% CI]) of
Students
Testing
Positive After
1/17/22

 

622 (5.1% [4.7, 5.5]) 600 (5.3% [4.9, 5.7])

Average Class
Sizeb

21-Elementary School, 23-Middle School, 23-
High School

18.7-Elementary School, 21.2 Middle School, 20.1
High School

Race/Ethnicity
of Students in
2021-2022
School Yearc

71% White, 17% African American, Asian 4%,
Hispanic 4%

69% White, 16% African American, Asian 4%,
Hispanic 6%

Fraction of
Low-Income
students in
2021-2022
School Yearc

23% 18%

Staff
vaccination
rate at school
year startb

74.5% 77.6%

Face covering
required when
using district
provided
transportationd

Yes Yes

Mandatory
physical
distancingd

No No

Regular
cleaning of
high touch
surfacesd

Yes Yes

Does the
school
conduct
routine COVID
testing of all
children? d

No. Children are given the option to use a rapid
test on certain times and days at school sites.
Children need parent permission and need to
preregister. Children who develop symptoms at
school have the option to test with parent
permission when parent picks up child from
school.

No. The district has 2 testing sites where students
and their families can get tested, but it is voluntary.
A parent needs to escort their student to the site or
have a permission slip �led in.
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School
activities,
events,
assemblies,
and gatherings
allowedd

Yes Yes

Has the school
upgraded
ventilation
systems? d

Yes, iMod air �ltration units have been installed
in every school

Yes, Needlepoint Bi-polar Ionization units have been
installed in each school buildings HVAC system.

Symptomatic
students sent
homed

Yes Yes

How long are
COVID+
children
required to
stay at
home? d

10 days 10 days

When can
symptomatic
children return
to school? d

Students with symptoms other than loss of
taste or smell can return when they have been
symptom free for 24 hours without use of
medications. Students with loss of taste or
smell can return after 10 days or the following
day after a negative test

Students can return after 10 days from onset or
date of negative COVID test whichever is earlier, and
free of fever for 24 hours with improving
symptoms. 

Are children in
the same
classroom as
COVID+ case
required to
quarantine? d

No, a noti�cation is sent to all children in the
classroom and parents are asked to monitor
their children for symptoms

Not all of them. Only individuals who are close
contacts (close contact being anyone within 6ft for
15 cumulative minutes or more in one day) and
unmasked (unmasked contacts generally originate
from lunch or snack times) are required to
quarantine or go through testing protocol to remain
in school. 

Are “close
contacts”
required to
quarantine? d

Only symptomatic individuals or persons who
are unvaccinated and unwilling to do a rapid
test every other day for seven days need to
quarantine

Only unmasked close contacts are required to
quarantine or submit to every other day testing to
remain in school

Notes:

a Information from school district websites. WFPS: https://www.west-fargo.k12.nd.us/site/default.aspx?
PageType=3&DomainID=22&ModuleInstanceID=11253&ViewID=6446EE88-D30C-497E-9316-
3F8874B3E108&RenderLoc=0&FlexDataID=24239&PageID=37 accessed March 31, 2022.
FPS: https://www.fargo.k12.nd.us/page/365 accessed March 31, 2022.

b Information from communication with school administrators.

c Information from o�cial portal for North Dakota state government.
WFPS: https://insights.nd.gov/Education/District/EnrollmentDemographics/09006   accessed March 31, 2022.
FPS: https://insights.nd.gov/Education/District/EnrollmentDemographics/09001   accessed March 31, 2022.

d Information from school COVID-19 protocols. WFPS: https://www.west-
fargo.k12.nd.us/cms/lib/ND02203445/Centricity/Domain/2935/COVID%20Health%20and%20Safety%20Protocols%202021-
22.pdf    accessed March 31, 2022. FPS: https://drive.google.com/�le/d/1qyn7DNvCnSuKszHqM8C8BTAixmnCbToS/view   
accessed March 31, 2022.
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Figures

Figure 1

Weekly COVID-19 Incidence in School Districts Since Start of 2021 School Year

Notes: Shaded region represents 95% con�dence intervals. Information on new student COVID-19 cases from North Dakota
Department of Health website available at https://www.health.nd.gov/k-12-school-dashboard , accessed March 31, 2022.
Information on enrollment from school district websites. WFPS: https://www.west-fargo.k12.nd.us/site/default.aspx?
PageType=3&DomainID=22&ModuleInstanceID=11253&ViewID=6446EE88-D30C-497E-9316-
3F8874B3E108&RenderLoc=0&FlexDataID=24239&PageID=37 accessed March 31, 2022. FPS:
https://www.fargo.k12.nd.us/page/365 accessed March 31, 2022.
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Abstract
Masking was the single most common non-pharmaceutical intervention in the course of the coronavirus
disease 2019 (COVID-19) pandemic. Most countries have implemented recommendations or mandates
regarding the use of masks in public spaces. The aim of this short study was to analyse the correlation
between mask usage against morbidity and mortality rates in the 2020-2021 winter in Europe. Data from 35
European countries on morbidity, mortality, and mask usage during a six-month period were analysed and
crossed. Mask usage was more homogeneous in Eastern Europe than in Western European countries.
Spearman's correlation coefficients between mask usage and COVID-19 outcomes were either null or
positive, depending on the subgroup of countries and type of outcome (cases or deaths). Positive
correlations were stronger in Western than in Eastern European countries. These findings indicate that
countries with high levels of mask compliance did not perform better than those with low mask usage.

Categories: Infectious Disease, Environmental Health, Epidemiology/Public Health
Keywords: mortality index, europe, linear correlation, masks, covid-19 transmission

Introduction
Universal masking has been introduced during the coronavirus disease 2019 (COVID-19) pandemic at an
unprecedented global scale as an important tool to curb viral transmission among potential susceptible
persons. Face masks still are one of the most significant and controversial symbols in the fight against
COVID-19. Two large randomised controlled trials about mask effectiveness performed during the pandemic
came out with mixed results [1,2]. Several studies that analysed the effect of masks on the general
population (ecological studies) have concluded that masks were associated with a reduction in transmission
and cases [3-7]. However, these studies were restricted to the summer and early autumn of 2020. From
March 2020 onwards, country after country instituted some form of mask mandate or recommendation. The
stringency of these measures varied among the different countries and they, therefore, resulted in different
proportions of mask compliance, ranging from 5% to 95% [8]. Such heterogeneity in mask usage among
neighbouring countries provided an ideal opportunity to test the effect of this non-pharmaceutical
intervention on the progression of a strong COVID-19 outburst.

Materials And Methods
Study design
This analysis aimed to verify whether mask usage was correlated with COVID-19 morbidity and mortality.
Daily data on COVID-19 cases and deaths and on mask usage were obtained for all European countries. The
rationale behind the choice of European countries for comparison was fourfold: (1) availability and
reliability of data; (2) a relative population homogeneity and shared history of epidemics (comparing
countries from different continents may bring too many confounding factors); (3) similar age stratification
and access to health assistance; and (4) divergent masking policies and different percentages of mask usage
among the different populations, despite the fact that the entire continent was undergoing an outburst of
COVID-19 at the time period analysed in this study.

Inclusion criterion
Data were collected from the following Eastern and Western European countries: Albania, Bosnia and
Herzegovina, Bulgaria, Croatia, Czechia, Hungary, North Macedonia, Poland, Romania, Serbia, Slovakia,
Slovenia, Belarus, Estonia, Latvia, Lithuania, Republic of Moldova, Ukraine, Austria, Belgium, Denmark,
Finland, France, Germany, Greece, Ireland, Italy, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland, United Kingdom, and Northern Ireland. The inclusion criterion was a population size
higher than one million people.

Data retrieval
Data on morbidity, mortality, and mask usage were retrieved from the Institute for Health Metrics and
Evaluation (IHME) at the University of Washington [8]. Data from IHME were downloaded on 14th February
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2022. IHME mask data sources are the Delphi Group at Carnegie Mellon University and the University of
Maryland COVID-19 Trends and Impact Surveys, in partnership with Facebook, Kaiser Family Foundation,
and YouGov COVID-19 Behaviour Tracker Survey (https://www.healthdata.org). Data on vaccination were
obtained from Our World in Data (OWID) [9] on 4th April 2022.

Statistical analysis
Data from 35 European countries on morbidity, mortality, and mask usage during a six-month period were
collected and analysed. Spearman’s correlation analyses and Shapiro-Wilk normality checks were in JASP
(version 0.15; University of Amsterdam, Amsterdam, Netherlands) [10] and linear regressions in Wolfram
Mathematica 13.0 (Wolfram Research, Inc., Champaign, Illinois) [11].

Results
This brief communication reports the correlation between the proportion of mask usage in the population
and the number of cases (per million) and deaths (per million) from October 2020 to March 2021 in 35
European countries (Table 1). For this analysis, all European countries, including West and East Europe, with
more than one million inhabitants were selected, encompassing a total of 602 million people. All analysed
countries underwent a peak of COVID-19 infection during these six months (Figures 1, 2). The average
proportion of mask usage in the referred period was 60.9% ± 19.9%, slightly higher in Eastern than in
Western Europe (62.1% and 59.6%, respectively). However, the level of mask compliance was considerably
more homogeneous in East (SD = 13.4%) than in West European countries (SD = 25.4%).

Country Average mask usage1 Cases/million Deaths/million

Albania 53% 40990 679

Bosnia and Herzegovina 40% 43078 1738

Bulgaria 55% 46405 1784

Croatia 29% 60039 1334

Czechia 52% 137494 2418

Hungary 77% 64704 2064

North Macedonia 67% 52048 1413

Poland 72% 57966 1315

Romania 81% 42898 1121

Serbia 54% 64829 521

Slovakia 76% 128326 1779

Slovenia 69% 101198 1879

Belarus 55% 25595 149

Estonia 64% 78525 639

Latvia 64% 52493 972

Lithuania 74% 75664 1252

Republic of Moldova 66% 48045 1102

Ukraine 67% 34298 686

Austria 55% 56237 959

Belgium 71% 66905 1135

Denmark 14% 34942 312

Finland 46% 12252 100

France 76% 58354 928

Germany 57% 29671 791

Greece 84% 23722 745
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Ireland 71% 40270 587

Italy 91% 54310 1223

Netherlands 51% 68009 596

Norway 29% 15340 75

Portugal 84% 70056 1397

Spain 95% 55480 968

Sweden 5% 70356 759

Switzerland 53% 62669 927

United Kingdom 62% 57689 1363

Northern Ireland 68% 54567 1039

Shapiro-Wilk p-value2 0.056 0.004 0.693

TABLE 1: Proportion of mask usage and the number of COVID-19 cases and deaths per million
throughout the 2020-2021 late fall and winter (1st October to 31st March) in Europe.
1 Percent of the population reporting always wearing a mask when leaving home.

2 Shapiro-Wilk test for normality.
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FIGURE 1: Mortality from COVID-19 throughout the pandemic in East
European countries.
The area between vertical black bars corresponds to the period analysed in this study (1 October 2020 to 31
March 2021). Data were downloaded on 14 February 2022 from Institute for Health Metrics and Evaluation
(IHME).
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FIGURE 2: Mortality from COVID-19 throughout the pandemic in West
European countries.
The area between vertical black bars corresponds to the period analysed in this study (1 October 2020 to 31
March 2021). Data were downloaded on 14 February 2022 from Institute for Health Metrics and Evaluation
(IHME).

Surprisingly, weak positive correlations were observed when mask compliance was plotted against morbidity
(cases/million) or mortality (deaths/million) in each country (Figure 3). Neither the number of cases nor the
proportion of mask usage followed a Gaussian distribution (Shapiro-Wilk p-values were 0.004 and 0.0536,
respectively). A Spearman’s rank test was applied to quantify the correlation between mask usage, cases,
and deaths (Table 2). The positive correlation between mask usage and cases was not statistically significant
(rho = 0.136, p = 0.436), while the correlation between mask usage and deaths was positive and significant
(rho = 0.351, p = 0.039). The Spearman’s correlation between masks and deaths was considerably higher in
the West than in East European countries: 0.627 (p = 0.007) and 0.164 (p = 0.514), respectively. This
difference could be associated with the fact that the most populous countries are located in West Europe.
However, the correlations did not significantly change when the seven countries with populations > 20
million were excluded from the analysis (cases rho = 0.129 (p = 0.513); deaths rho = 0.375 (p = 0.049)).
Analyses of other sub-groups, such as countries with populations smaller or higher than six million, higher
than 10 million, or higher than 15 million, were also evaluated. None of these tests provided negative
correlations between mask usage and cases/deaths.
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FIGURE 3: Correlation between average mask compliance and
cases/million (A) or deaths/million (B) in 35 European countries.
Each dot represents a country. The blue line represents the fitted regression line and the areas above and below
indicate 1  (yellow), 2  (green), or 3  (red). 

Territory Masks x cases Masks x deaths

All Europe 0.136 (0.436) 0.351 (0.039)*

Eastern Europe1 0.130 (0.606) 0.164 (0.514)

Western Europe2 0.05 (0.848) 0.627 (0.007)*

TABLE 2: Spearman's rank correlation coefficient rho (p-value) between mask usage and COVID-
19 cases or deaths.
1 Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Czechia, Hungary, North Macedonia, Poland, Romania, Serbia, Slovakia, Slovenia, Belarus,
Estonia, Latvia, Lithuania, Republic of Moldova, and Ukraine.

2 Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, United
Kingdom, and Northern Ireland.

* Statistically significant.

Discussion
Mask mandates were implemented in almost all world countries and in most places where masks were not
obligatory, their use in public spaces was recommended [12]. Accordingly, the World Health Organization
(WHO) as well as other public institutions, such as the IHME, from which the data on mask compliance used
in this study were obtained, strongly recommend the use of masks as a tool to curb COVID-19 transmission
[8,13]. These mandates and recommendations took place despite the fact that most randomised controlled
trials carried out before and during the COVID-19 pandemic concluded that the role of masks in preventing
respiratory viral transmission was small, null, or inconclusive [1,2,14,15]. Conversely, ecological
studies, performed during the first months of the pandemic, comparing countries, states, and provinces
before and after the implementation of mask mandates almost unanimously concluded that masks reduced
COVID-19 propagation [3-7,16]. However, mask mandates were normally implemented after the peak of
COVID-19 cases in the first wave, which might have given the impression that the drop in the number of
cases was caused by the increment in mask usage. For instance, the peak of cases in Germany's first wave
occurred in the first week of April 2020, while masks became mandatory in all of Germany's federal states
between the 20th and 29th of April [5], at a time when the propagation of COVID-19 was already
declining. Furthermore, the mask mandate was still in place in the subsequent autumn-winter wave of 2020-
2021, but it did not help preventing the outburst of cases and deaths in Germany that was several-fold more
severe than in the first wave (Figure 2).

The findings presented in this short communication suggest that countries with high levels of mask
compliance did not perform better than those with low mask usage in the six-month period that
encompassed the second European wave of COVID-19. It could be argued that some confounding factors
could have influenced these results. One of these factors could have been different vaccination rates among
the studied countries. However, this is unlikely given the fact that at the end of the period analysed in this
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study (31th March 2021), vaccination rollout was still at its beginning, with only three countries displaying
vaccination rates higher than 20%: the UK (48%), Serbia (35%), and Hungary (30%), with all doses counted
individually [9]. It could also be claimed that the rise in infection levels prompted mask usage resulting in
higher levels of masking in countries with already higher transmission rates. While this assertion is certainly
true for some countries, several others with high infection rates, such as France, Germany, Italy, Portugal,
and Spain had strict mask mandates in place since the first semester of 2020. In addition, during the six-
month period covered by this study, all countries underwent a peak in COVID-19 infections (Figures 1, 2),
thus all of them endured similar pressures that might have potentially influenced the level of mask usage.

Conclusions
While no cause-effect conclusions could be inferred from this observational analysis, the lack of negative
correlations between mask usage and COVID-19 cases and deaths suggest that the widespread use of masks
at a time when an effective intervention was most needed, i.e., during the strong 2020-2021 autumn-winter
peak, was not able to reduce COVID-19 transmission. Moreover, the moderate positive correlation between
mask usage and deaths in Western Europe also suggests that the universal use of masks may have had
harmful unintended consequences.
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Introduction

As SARS-CoV-2 was detected in the US, emergency public health measures took effect, including
shutting down schools.1 As prevention and control measures improved, emergency response policies
were rolled back.1 Cornell University opened for residential instruction in Fall 2021 using an extensive
testing, contact tracing, and isolation program in partnership with the Tompkins County Health
Department (Table).2 Vaccination was mandated for all students and encouraged for employees.
Masks were required on-campus, and isolation orders and contact tracing occurred within hours of
any positive result. We hypothesized that these measures would limit COVID-19 spread on campus
and sought to monitor this with a case-series study of university testing records.

Author affiliations and article information are
listed at the end of this article.

Table. Public Health Measures Implemented in Fall 2021 to Mitigate COVID-19 Transmission
and Morbidity on Campus

Public health measures Focus Outcomes
Mask wearing

• Required inside all buildings on campus, all
semester (except in private office space or in
designated eating areas with distancing)

Prevention Layer of protection against
COVID-19 transmission

Vaccination
• Required for students
• Strongly encouraged for employees

Prevention,
mitigation

Protection against COVID-19 transmission and/or
impact:
• 97.9% of campus fully vaccinated

Daily symptom screening and telehealth
appointments (for questions or concerns with
symptoms)

• Required for employees
• Strongly encouraged for students

Detection,
mitigation

Layer of protection against COVID-19
transmission and/or impact

Free mandatory PCR surveillance
• 100% of undergraduates
• 28.5% of graduate and professional students
• 20.9% of employees

Detection Early detection of COVID-19; detection of
asymptomatic/mildly symptomatic cases:
• August 18-December 31—mean tests/d, 3335;

median, 3109 tests/d (range, 14-6959 tests/d)
• >60% of campus community tested each wk
• Testing noncompliance monitored; nudges

issued; noncompliance resulted in limits to
campus resources

Free PCR testing to anyone, 6 d per wk
• Multiple locations on campus, in community

Expedient testing and follow-up
• Test results within 24-48 h
• Case investigation within hours of test

resulting
• Contact tracing within hours of test resulting
• Contact notification within hours of case

investigation

Mitigation,
prevention

Within 24-48 h of sample:
• Test result in portal
• Phone-based case support to assure

understanding of positive result, connection to
health care resources, isolation instructions,
isolation support (off-campus hotel if needed,
food if needed, academic or work leave plans),
and to initiate contact tracing

• Contacts notified; instructions provided to
monitor symptoms, access testing, quarantine
(if symptomatic and/or not fully vaccinated)

Integrated data system (with county health
department, student health, local hospitals)

• Testing registration
• Push message reminders
• Test resulting
• Case management

Detection,
mitigation

Case data inclusive of positive samples taken/
tested off-campus:
• Support for isolation, workplace leave, and

academic accommodations provided to
individuals testing positive

• Contact tracing
• Contact notification Abbreviation: PCR, polymerase chain reaction.
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Methods

For the Fall semester (August 26 through December 18, 2021), all undergraduates (15 503 students),
2873 graduate students (28.5%), and 2803 employees (20.9%) were required to register for and
participate at least once a week in free, on-campus polymerase chain reaction COVID-19 surveillance
testing.2 Using a case series approach, all deidentified university surveillance data (ie, test
registration, result) were reviewed daily to detect sentinel events and outbreaks and to guide public
health responses; testing compliance rate, test positivity rate, and incidence were monitored.
Routinely, positive specimens were sequenced for genetic characteristics. As part of Cornell
University’s institutional operations, this public health surveillance effort was not subject to
institutional review board review, and informed consent was not needed because data were
nonidentifiable counts. This study followed the reporting guideline for case series.

Results

When students returned to campus (mid-August 2021), reentry testing was used to identify
COVID-19 cases (Figure).3 Isolation, case investigation, contact tracing, quarantine, and targeted
supplemental testing limited the outbreak to 480 cases (August 23 to September 10: mean [SD] 22.9
[18.8] cases/d). Thereafter, routine surveillance and public health measures limited transmission
(September 12 to November 27: students, 1.9 [2.2] cases/d; employees, 2.4 [2.5] cases/d; 330 total
cases; 0.1% positivity) (Table).

After Cornell’s 5-day Thanksgiving break, surveillance outcomes changed dramatically among
students (Figure): 75 cases from November 28 to December 4 (mean [SD], 10.7 [6.9] cases/d; 0.5%
positivity), 655 from December 5 to December 11 (93.6 [75.7] cases/d; 2.9% positivity), and 1559
from December 12 to December 18 (222.7 [138.7] cases/d; 5.7% positivity). Support teams helped

Figure. Identified COVID-19 Case Trends and Key Events, Cornell University, Fall 2021

450

400

350

300

250

200

150

100

50

0

Ca
se

 c
ou

nt
, N

o.
 p

er
 d

7

6

5

4

2

3

1

0

Surveillance test positivity rate, 7-d rolling m
ean, %

2021

15 29 1710 31 14 1222 5 1912 26 3 24 7 21 28 5 19 26

August September October DecemberNovember

Examination periodAcademic semester Arrival
period 

Impact of Omicron variant:
• First case detected: December 1
• 89.1% of cases Omicron variant: December 11

Campus policy shift 
• No in-person gatherings
• Examinations online only
• Exit testing (do not travel
 with COVID-19)

Campus policy shift 
• In-person gatherings limited

Students return to campus 
• Reentry PCR test

Thanksgiving break 
• No classes for 5 d

Classes end 

Examinations
end 
• Dormitories
 close

Employee casesStudent cases 7-d positivity rate

PCR indicates polymerase chain reaction.

JAMA Network Open | Public Health Surveillance and Vaccination on a University Campus During the Spread of the SARS-CoV-2 Omicron Variant

JAMA Network Open. 2022;5(5):e2212906. doi:10.1001/jamanetworkopen.2022.12906 (Reprinted) May 18, 2022 2/5

Downloaded From: https://jamanetwork.com/ on 07/25/2022



cases isolate safely, investigation identified exposures, and contact tracing identified contacts who
were instructed to monitor for symptoms, test, and/or quarantine.

From November 28 to December 31, 2797 COVID-19 cases were identified (mean [SD], 82.3
[82.4] cases/d; 3.1% positivity; 89.0% students, 11.0% employees), eclipsing previously measured
incidence. Most cases (82.2%) reported mild symptoms (no reported hospitalizations). Despite high
vaccination rates (97.9% of campus3), 98.6% of cases were breakthrough infections, and
proportionately more named close contacts who became COVID-positive in this period (22.6%) than
previously (4.4% between August 23 and November 27). Something had clearly changed in the
university setting, as similar outbreaks were not yet being seen in the off-campus community or
neighboring counties.4

From mid-November, positive samples were screened for S gene target failure as a marker of
variant Omicron.5 Whole genome sequencing confirmed the presence of Omicron in samples from
December 1 (1 sample), December 2 (1 sample), December 3 (2 samples), and December 4 (4
samples). By December 11, 155 of the 174 positive samples (89.1%) were confirmed as Omicron; the
Delta variant was detected in the remaining samples.

Given identification of Omicron and the noted speed of transmission, on December 10
university leadership limited in-person interactions, and on December 14 student gatherings were
prohibited, examinations were moved online, and an exit testing process was implemented.2 The
de-densification process decreased student cases numbers,3 but incidence among people who
stayed locally remained higher than before Thanksgiving (December 26 to December 31: students,
11.5 [9.4] cases/d; employees, 16.0 [12.9] cases/d; 4.8% positivity).

Discussion

The Omicron variant is highly transmissible, particularly in high-density social settings.5,6 Based on
analysis of routinely collected population surveillance data, Cornell’s experience shows that
traditional public health interventions were not a match for Omicron. While vaccination protected
against severe illness, it was not sufficient to prevent rapid spread, even when combined with other
public health measures including widespread surveillance testing. Generalizability of the study
finding might be limited due to the demographics of its sample (the majority of participants were
undergraduate students) and by the study’s single institutional setting. As SARS-CoV-2 continues to
adapt, surveillance and case-series studies that look across different populations and settings will be
helpful in identifying sentinel events and guiding actions to mitigate harm.
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Abstract
There is still considerable debate about whether mask mandates in the K-12 schools limit transmission of SARS-CoV-2 in
children attending school. Randomized data about the effectiveness of mask mandates in children is still entirely lacking.
Our study took advantage of a unique natural experiment of two adjacent K-12 school districts in Fargo, North Dakota, one
which had a mask mandate and one which did not in the fall of the 2021-2022 academic year. In the winter, both districts
adopted a masks-optional policy allowing for a partial crossover study design. We observed no signi�cant difference
between student case rates while the districts had differing masking policies (IRR 0.99; 95% CI: 0.92 to 1.07) nor while they
had the same mask policies (IRR 1.04; 95% CI: 0.92 to 1.16).  The IRRs across the two periods were also not signi�cantly
different (p = 0.40).  Our �ndings contribute to a growing body of literature which suggests school-based mask mandates
have limited to no impact on the case rates of COVID-19 among K-12 students.

Introduction
School districts across the nation have implemented mask mandates for children in the hope of reducing COVID-19
transmission, but the impact of school-based mask mandates on COVID-19 transmission in children is not fully established.
While observational studies of school mask mandates have had con�icting results, randomized studies have failed to detect
an impact of masking on participants under 50 years of age [1-6]. Here we report the results of a natural experiment in two
large K-12 school districts in Fargo, North Dakota, Fargo Public Schools (FPS) and West Fargo Public Schools (WF), to
estimate the association between school mask mandates and COVID-19 infections. Our study population is unique because
the districts are adjacent to each other in the same county and have similar student demographics, COVID-19 mitigation
policies and staff vaccination rates. At the start of the Fall 2021 semester, FPS mandated masks and WF did not. On January
17, 2022, FPS also moved to a mask optional policy, creating a unique natural experiment to study school-based mask
mandates.

Results
Table 1 shows school characteristics, total number of positive student tests and the COVID-19 risk mitigation measures
implemented by each district. Both school districts had similar COVID-19 mitigation policies, although FPS had more
stringent rules for quarantining close contacts. WF also had higher percentages of low-income and minority students. Figure
1 shows that overall trends in COVID-19 incidence among students were similar in the two districts. From August 26, 2021, to
January 17, 2022, cumulative incidence in the mask compulsory school district was almost identical to cumulative incidence
in the mask-optional district (WF: 1596/12,254 [13.0%; 95% CI: 12.4, 13.6]); FPS: 1475/11,419 [12.9% 95% CI: 12.3, 13.6%]).
IRR 0.99; 95% CI: 0.92, 1.07). Post January 17, 2022, when both districts had mask-optional policies, case rates were also not
signi�cantly different (WF: 622/12,254 [5.1%; 95% CI: 4.7, 5.5]; FPS: 600/11,419 [5.3%; 95% CI: 4.9, 5.7]). IRR 1.04; 95% CI:
0.92, 1.16). The IRRs across the two periods were also not statistically signi�cantly different (p value = 0.40). Based on an
incidence rate of 13%, we had 80% power to detect a 1.2% difference in incidence between the districts.

Discussion
This study found that K-12 school mask mandates were not associated with signi�cantly lower COVID-19 student case rates.
This is consistent with adult randomized data on community cloth masking [6], multiple observational studies of school
mask mandates [1,2,3] and a systematic review of medical or surgical cloth masking for in�uenza [8]. Studies of school-
based mask mandates are particularly prone to bias [9] as student cases detected within the school may be at least 20x more
likely to have been contracted outside of school than in [10]. Other observational studies have reported a negative
association between school mask mandates and SARS-CoV-2 cases [11,12,13] but may have had important methodological
limitations [9,14].  
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The strengths of the study include the similarities of the two K-12 districts including size, adjacent location within a county,
similar demographics, and COVID-19 policies beyond masking. Second, the study includes a partial crossover design with the
mask mandate district dropping its mandate during the study period. The partial crossover should have revealed the presence
of any major confounding effect. The lack of signi�cant difference between the districts however persisted post partial
crossover, when both districts had masks-optional policies. Based on the size of our study and the incidence rate during the
study period, we had 80% power to detect a 1.2% difference in incidence between the districts, so if we failed to detect a
bene�t of mask mandates, that bene�t would have been very small. An additional strength of this study is it includes a
relatively long study period with data from both the delta and omicron waves. 

The study also has limitations. We did not have information on the number of tests performed by each school district,
although both school districts had similar testing access and policies. Second, this study did not speci�cally evaluate in-
school transmission. We also did not have data on the types of masks being worn or on masking adherence rates in the two
school districts; however, parents and administrators indicated via personal communication with SH, masking was near
universal in the district with a mask mandate and 5% or less in the masks-optional district [15]. In conclusion, school mask
mandates were not found to be associated with signi�cantly lower student SARS-CoV-2 case rates. This is consistent with a
growing body of scienti�c literature and should be taken into consideration and weighed with the harms and discomfort of
masking in the educational setting. 

Methods
We obtained data on student enrollment, masking policies, masking compliance, demographic information and COVID-19
mitigation measures from district administrators and o�cial school district websites. We obtained publicly available data
on new student COVID-19 case rates in each school district from August 26, 2021, to March 2, 2022, from the North Dakota
Department of Health website [https://www.health.nd.gov/k-12-school-dashboard]. We determined the COVID-19 student
case rates and incidence rate ratio (IRR) as well as 95% con�dence intervals (CI) for case rates between the districts, both
while FPS had a mask mandate and WF did not and then when FPS dropped their mandate on January 17, 2022, (after which
both districts had mask-optional policies). The study is not considered human subjects research as the data were not
collected speci�cally for this study and do not have subject identi�ers. We used Stata Version 17 and UCSF Sample Size
Calculator [7] for the analysis. A post-hoc power calculation was performed using ClinCalc. Our report follows the STROBE
reporting guidelines for observational studies.
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Table 1
Table 1: School district characteristics and COVID-19 risk mitigation measures in Fall 2021 in study school districts 
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School
Policies and
Characteristics

West Fargo Public School District

(School District with mask optional policy)

Fargo Public School District

(School district with mandatory masking till Jan 17,
2022 and mask optional thereafter)

Student
Enrollment in
August 2021a

12,254 11,419

Total Number
(% [95% CI]) of
students
testing positive
up to 1/17/22

 

1596 (13.0% [12.4, 13.6]) 1475 (12.9% [12.3, 13.6])

Total Number
(% [95% CI]) of
Students
Testing
Positive After
1/17/22

 

622 (5.1% [4.7, 5.5]) 600 (5.3% [4.9, 5.7])

Average Class
Sizeb

21-Elementary School, 23-Middle School, 23-
High School

18.7-Elementary School, 21.2 Middle School, 20.1
High School

Race/Ethnicity
of Students in
2021-2022
School Yearc

71% White, 17% African American, Asian 4%,
Hispanic 4%

69% White, 16% African American, Asian 4%,
Hispanic 6%

Fraction of
Low-Income
students in
2021-2022
School Yearc

23% 18%

Staff
vaccination
rate at school
year startb

74.5% 77.6%

Face covering
required when
using district
provided
transportationd

Yes Yes

Mandatory
physical
distancingd

No No

Regular
cleaning of
high touch
surfacesd

Yes Yes

Does the
school
conduct
routine COVID
testing of all
children? d

No. Children are given the option to use a rapid
test on certain times and days at school sites.
Children need parent permission and need to
preregister. Children who develop symptoms at
school have the option to test with parent
permission when parent picks up child from
school.

No. The district has 2 testing sites where students
and their families can get tested, but it is voluntary.
A parent needs to escort their student to the site or
have a permission slip �led in.
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School
activities,
events,
assemblies,
and gatherings
allowedd

Yes Yes

Has the school
upgraded
ventilation
systems? d

Yes, iMod air �ltration units have been installed
in every school

Yes, Needlepoint Bi-polar Ionization units have been
installed in each school buildings HVAC system.

Symptomatic
students sent
homed

Yes Yes

How long are
COVID+
children
required to
stay at
home? d

10 days 10 days

When can
symptomatic
children return
to school? d

Students with symptoms other than loss of
taste or smell can return when they have been
symptom free for 24 hours without use of
medications. Students with loss of taste or
smell can return after 10 days or the following
day after a negative test

Students can return after 10 days from onset or
date of negative COVID test whichever is earlier, and
free of fever for 24 hours with improving
symptoms. 

Are children in
the same
classroom as
COVID+ case
required to
quarantine? d

No, a noti�cation is sent to all children in the
classroom and parents are asked to monitor
their children for symptoms

Not all of them. Only individuals who are close
contacts (close contact being anyone within 6ft for
15 cumulative minutes or more in one day) and
unmasked (unmasked contacts generally originate
from lunch or snack times) are required to
quarantine or go through testing protocol to remain
in school. 

Are “close
contacts”
required to
quarantine? d

Only symptomatic individuals or persons who
are unvaccinated and unwilling to do a rapid
test every other day for seven days need to
quarantine

Only unmasked close contacts are required to
quarantine or submit to every other day testing to
remain in school

Notes:

a Information from school district websites. WFPS: https://www.west-fargo.k12.nd.us/site/default.aspx?
PageType=3&DomainID=22&ModuleInstanceID=11253&ViewID=6446EE88-D30C-497E-9316-
3F8874B3E108&RenderLoc=0&FlexDataID=24239&PageID=37 accessed March 31, 2022.
FPS: https://www.fargo.k12.nd.us/page/365 accessed March 31, 2022.

b Information from communication with school administrators.

c Information from o�cial portal for North Dakota state government.
WFPS: https://insights.nd.gov/Education/District/EnrollmentDemographics/09006   accessed March 31, 2022.
FPS: https://insights.nd.gov/Education/District/EnrollmentDemographics/09001   accessed March 31, 2022.

d Information from school COVID-19 protocols. WFPS: https://www.west-
fargo.k12.nd.us/cms/lib/ND02203445/Centricity/Domain/2935/COVID%20Health%20and%20Safety%20Protocols%202021-
22.pdf    accessed March 31, 2022. FPS: https://drive.google.com/�le/d/1qyn7DNvCnSuKszHqM8C8BTAixmnCbToS/view   
accessed March 31, 2022.
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Figures

Figure 1

Weekly COVID-19 Incidence in School Districts Since Start of 2021 School Year

Notes: Shaded region represents 95% con�dence intervals. Information on new student COVID-19 cases from North Dakota
Department of Health website available at https://www.health.nd.gov/k-12-school-dashboard , accessed March 31, 2022.
Information on enrollment from school district websites. WFPS: https://www.west-fargo.k12.nd.us/site/default.aspx?
PageType=3&DomainID=22&ModuleInstanceID=11253&ViewID=6446EE88-D30C-497E-9316-
3F8874B3E108&RenderLoc=0&FlexDataID=24239&PageID=37 accessed March 31, 2022. FPS:
https://www.fargo.k12.nd.us/page/365 accessed March 31, 2022.



The CDC Admits Cloth Masks Are Ineffective 
 

The Centers for Disease Control and Prevention (CDC) has admitted that cloth masks 

have never been effective. For over two years, the CDC has been forcing both children and 

adults to cover their faces to participate in an altered version of society. Rand Paul has 

previously said that these mandates are intended to teach the public to comply with 

government authority, and he was right. 

The CDC’s announcement comes shortly after CNN’s Leana Wen admitted that “cloth 

masks are not appropriate for this pandemic.” So for over 22 months, the public has been 

walking around with a useless piece of fabric over their faces to blindly comply with a 

completely useless mandate. The CDC previously stated that surgical N95 masks were 

appropriate “when supplies are available,” but has since updated that guidance to say 

“wear the most protective mask you can that fits well and that you will wear consistently.” 

 
I will not blindly follow a new mandate and allow N95 masks to become a part of our “new 

norm” for a virus with an extremely low death rate. The CDC knew cloth masks were 



ineffective but hid that information from the public because governments did not have the 

resources to provide N95 masks. They also likely knew people would be less willing to 

comply if they had to wear an even less comfortable mask. In fact, they did not even have 

enough N95 masks to provide to health care workers. Governments do not want to lose 

the power this virus has provided them. As I reported, Democratic lawmakers are 

proposing a $5 billion bill to distribute N95 masks to every American household as they 

assume we will comply indefinitely. 

Look what these mandates have done to children. The picture above has been shared on 

the internet of a child who views their mask as part of their identity. Even children in 

preschool have been forced to wear face coverings all day, with some schools permitting 

“mask breaks.” All of this was done for show. 

WE OBEYED THE CDC WITHOUT REASON. How many times will we allow the CDC to 

change the narrative and comply? The agency has lost all credibility as its lack of ethics is 

altering our reality for the worse. 
 

https://www.armstrongeconomics.com/international-news/disease/the-cdc-admits-cloth-masks-are-ineffective/ 
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Bacterial and fungal 
isolation from face masks 
under the COVID‑19 pandemic
Ah‑Mee Park*, Sundar Khadka, Fumitaka Sato, Seiichi Omura, Mitsugu Fujita, 
Kazuki Hashiwaki & Ikuo Tsunoda

The COVID‑19 pandemic has led people to wear face masks daily in public. Although the effectiveness 
of face masks against viral transmission has been extensively studied, there have been few reports 
on potential hygiene issues due to bacteria and fungi attached to the face masks. We aimed to (1) 
quantify and identify the bacteria and fungi attaching to the masks, and (2) investigate whether the 
mask‑attached microbes could be associated with the types and usage of the masks and individual 
lifestyles. We surveyed 109 volunteers on their mask usage and lifestyles, and cultured bacteria 
and fungi from either the face‑side or outer‑side of their masks. The bacterial colony numbers were 
greater on the face‑side than the outer‑side; the fungal colony numbers were fewer on the face‑side 
than the outer‑side. A longer mask usage significantly increased the fungal colony numbers but not 
the bacterial colony numbers. Although most identified microbes were non‑pathogenic in humans; 
Staphylococcus epidermidis, Staphylococcus aureus, and Cladosporium, we found several pathogenic 
microbes; Bacillus cereus, Staphylococcus saprophyticus, Aspergillus, and Microsporum. We also found 
no associations of mask‑attached microbes with the transportation methods or gargling. We propose 
that immunocompromised people should avoid repeated use of masks to prevent microbial infection.

The rapid global spread of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and the resulting 
coronavirus disease 2019 (COVID-19) pandemic have led to urgent efforts to prevent the viral transmission. The 
most traditional and reasonable method to prevent respiratory infections is to wear face masks; several research 
groups have demonstrated its effectiveness against the respiratory viral transmission before the COVID-19 
 pandemic1,2. During the COVID-19 pandemic, increasing lines of evidence have supported the effectiveness of 
wearing face masks against SARS-CoV-2 and the  droplets3,4. However, the World Health Organization (WHO) 
claims that face masks are effective only when used with hand hygiene, the proper use, and disposal of  masks5.

Three types of face masks are commercially available for daily lives in Japan: (1) non-woven, (2) polyurethane, 
and (3) gauze or cloth masks (Fig. 1a,b). Non-woven masks are commonly used worldwide to prevent droplet 
infections by most respiratory microbes, including SARS-CoV-2 (Fig. 1c). Polyurethane masks have been used 
to protect against hay fever, particularly in Asian countries. Since polyurethane masks are easy to breathe and 
washable, the masks have become popular and have been reused several times during the COVID-19 pandemic. 
Although gauze masks are less popular, the masks can be washed, reused, and effectively prevent infections. Thus, 
the Japanese government distributed gauze masks to all citizens because of the shortage of non-woven masks 
during the early stage of the COVID-19 pandemic.

Although the effectiveness of face masks against viral transmission has been extensively  studied3,4, the hygiene 
issues in mask usage remain unclear. The standard mask usage is disposable non-woven masks. In some cases, 
however, people may use non-woven masks repeatedly or use different types of masks in different situations 
depending on their socioeconomic cultures. For example, in Japan, the short supply of non-woven masks led 
to the repeated use of disposable non-woven masks and the use of other types of face masks, such as handmade 
masks and polyurethane  masks6. Even after the shortage of mask supply has been resolved, some people have 
used disposable non-woven masks repeatedly or other types of face masks.

Among environmental pathogens, viruses cannot replicate without infecting host cells; most bacteria and 
fungi can survive and grow on various materials depending on the conditions. Bacteria and fungi are widely 
present on the surface of the materials used in our daily lives (e.g., currency notes and in public transportation 
systems), where we can detect pathogenic bacteria and  fungi7–10. Although a few studies reported bacterial or 
viral contamination on masks in experimental and clinical  settings11–13, there has been no study on what and 
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Figure 1.  Face mask types and the sizes of microbes. (a) Macroscopic and microscopic images of three different 
types of face masks that are commercially available. Non-woven masks have three layers: the pore size of the 
outer and inner layers are identical (50–150 µm); the pore size of the middle layer (considered as a filter) is 
smaller (5–30 µm). Microscopic images were taken by the Olympus Microscope CX33 with the CCD Camera 
DP22 (bar = 500 µm). (b) Pore size, thickness, layer, and intended use of three mask types. The pore size of face 
masks from manufacturers’ instruction was confirmed using the microscopic images shown in (a) (right panels). 
(c) The standard size of microbes and particles (left panel) and their comparisons with the pore size (5 µm) of 
the middle filter of non-woven masks (right schema).
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how many both bacteria and fungi adhere to masks used daily in community setting bases; this is the neglected 
hygiene issue under the COVID-19 pandemic. Since masks can be a direct source of infection to the respiratory 
tract, digestive tract, and skin, it is crucial to maintain their hygiene to prevent bacterial and fungal infections 
that can exacerbate COVID-19. Thus, in this study, following a survey of 109 volunteers on their mask usage 
and lifestyles, we aimed to quantify and identify the bacteria and fungi attached to the face masks by culturing 
microbes isolated from the masks.

Results
Mask types, gender differences, and duration of mask usage. Although the numbers of COVID-
19 patients were relatively low in Japan during the study period, most people wore face masks in public places, 
and all survey participants wore face masks. First, we collected information about the mask types and duration 
of mask usage from 109 participants: 63 male (58%) and 46 female (42%). The majority (78% in total) of the 
participants used non-woven masks (Fig. 2a); the percentage of the non-woven mask users was significantly 
higher than that of the other mask type users (P < 0.001, most of them were polyurethane mask users except a 
few gauze or cloth mask users). Regarding the duration of mask usage, we found that 75% of non-woven mask 
users wore the masks for a single day. In contrast, 58% of the other mask type users wore the same masks for 
two days or more (Fig. 2b). This could be because other mask types, including polyurethane, gauze, and cloth 
masks, are designed washable for repeated usage; the users commonly washed and reused their masks multiple 
times. On the other hand, we found no significant differences between genders regarding the mask types and 
usage duration (Fig. 2a,c).

Microbial counts on the face‑side and outer‑side of masks. Microbes on the masks were cultured 
by pressing the face-side and outer-side of the masks onto agar plates (two plates per participant: the face-side 
and outer-side). We incubated the agar plates for 18 hours (h) and 5 days for bacterial and fungal propagation, 
respectively, and conducted colony counting.

Bacteria (Fig. 2d): We observed bacterial colonies in 99% of the samples on the face-side and 94% on the 
outer-side; no colony was seen in one sample on the face-side and six samples on the outer-side. The colony 
counts of the face-side and outer-side were 168.6 ± 24.7 and 36.0 ± 7.0 [mean ± standard error of the mean (SEM)], 
respectively. We compared the colony counts between the face-side and outer-side in each individual and found 
that the mean colony counts were 13.4-times higher on the face-side of masks (paired t-test, P < 0.001). To evalu-
ate the influence of the mask types and duration of mask usage, we compared the colony counts among those 
who used the mask for one day (3–6 h), two days, and longer based on the mask types [non-woven, others, and 
all (non-woven and others combined)]. We found no significant differences in the colony counts among the 
different mask types, regardless of the duration of usage.

Fungi (Fig. 2e): We observed fungal colonies in 79% of the samples on the face-side and 95% on the outer-
side. The colony counts of fungi were fewer than those of bacteria and the colony counts on the face-side and 
outer-side were 4.6 ± 1.9 and 6.1 ± 1.9 (mean ± SEM), respectively. In contrast to the bacterial colonies, the fungal 
colony counts in each individual were 2.4-times higher on the outer-side than on the face-side (paired t-test, 
P < 0.05). When the participants used the same masks for more than two days, the fungal colony counts were 
increased on the outer-side of masks, compared with the one-day usage. There were no statistical differences 
in the colony counts between non-woven and “others” mask users except for the fungal colony counts of the 
outer-side of masks after one-day usage.

Since females preferentially make up their faces, we examined whether the bacterial and fungal colony counts 
could be different between males and females. Only the bacterial colony counts in the face-side samples of one-
day users were significantly different, lower in females (Fig. S1).

Microbial colonies and lifestyles: gargling, transportation, and natto consumption. We deter-
mined whether individual lifestyles could affect microbial counts on the masks that originate from the host (i.e., 
human) or the environment. One of the environmental factors that seemed to affect the levels of microbes on the 
masks is transportation to commute (Fig. 3a). Here, we classified into three transportation systems: (1) public 
transportation, including trains and buses; (2) private vehicles such as cars and trucks; and (3) walking, bicycles, 
and motorbikes. We found no differences in the bacterial or fungal colony counts on both sides of the masks 
among the three transportation systems.

Next, we evaluated two popular habits in Japan: gargling and natto consumption. Gargling (also known as 
mouth/throat wash) is a Japanese custom that has been believed to prevent respiratory  infections14. Of the par-
ticipants, 67% gargled at least once a day and usually gargled when they returned home. However, there were 
no differences in the bacterial or fungal colony counts among the participants regardless of gargling (Fig. 3b).

Natto is a traditional Japanese fermented food that is sticky when eaten and clings to the mouth and chopsticks 
(Fig. 3c). Natto is made by fermenting soybeans with the spore-forming bacterium Bacillus subtilis, which can 
survive dry conditions. As expected, in this study, we observed the large white colonies formed by B. subtilis. 
According to the questionnaire, 9% and 27% of the participants have eaten natto daily and weekly, respectively; 
19% of the participants ate natto during the experimental period. The participants who ate natto had a signifi-
cantly higher incidence of large white B. subtilis colonies on both sides of the masks than those who did not.

Bacterial colony morphologies and identification. In the bacterial cultures, we observed a variety of 
colonies on the agar plates (Fig. 4a). We morphologically classified the colonies into four major colony forms 
and the other forms: (1) small white, (2) large white, (3) small yellow, (4) medium white, and the other forms, 
including medium to large with yellow or pink, based on the colony size (small < 2 mm, medium 2–10 mm, and 
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Figure 2.  Survey results of the mask usage and microbe colony counts on the face-side and outer-side of the 
face masks. (a) Usage of non-woven masks and other mask types (others) among male and female participants 
(n = 109). Most “others” were polyurethane masks except a few gauze or cloth masks. (b) Duration of usage 
in non-woven, other mask types, and total (non-woven and others combined). The percentage of “others” 
wearing the same masks for two days or more (58%) was significantly higher than that of non-woven mask users 
(25%, P < 0.001). (c) Duration of mask usage in each gender (no significant difference). (d,e) Bacteria (d) and 
fungi (e) on the face-side and outer-side masks were cultured separately after pressing each mask surface onto 
agar plates. Microbial colony counts/plate (left panels); in boxplots, the cross symbols, bars, and dots indicate the 
mean, median, and outliers, respectively. Microbial colony counts on the face-side (middle panels) and outer-
side (right panels) were compared based on the mask types and duration of mask usage. Mean + standard error 
of the mean (SEM). The paired t-test and Student’s t-test were used for statistical analyses. *P < 0.05; **P < 0.001.
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large 10 mm <), color, and frequencies (Fig. 4a,b). The frequency of colonies was calculated in two formulas: (I) 
colony incidence = number of plates containing the colony of interest/total plate number (n = 109) × 100; and (II) 
% total = counts of colonies of interest/total counts of colonies in each plate × 100 (then, the mean of % total from 
all plates was calculated). As shown in Fig. 4a, most participants had more than one colony form. The dominance 
of the four colony forms regarding the colony incidence and mean % total of each colony was overall similar on 
the face-side and outer-side (Fig. 4b). The small white colonies were most frequently observed, with the inci-
dence and % total exceeding 80% and 70%, respectively.

To further determine the bacteria composing each colony, we conducted Gram staining and 16S ribosomal 
RNA (rRNA) sequencing. The 16S rRNA sequencing showed that the small white colonies consisted mainly of 
Staphylococcus epidermidis, and/or S. aureus; the major bacteria species forming the small yellow colonies was 
S. aureus. The large white colonies were the second most observed ones and consisted of B. subtilis, a component 
of natto (as shown in Fig. 3c). The medium white colonies consisted of B. cereus and B. simplex; B. cereus was 

Figure 3.  Lifestyles and microbial colonies: transportation, gargling, and natto consumption. (a) We 
categorized three transportation systems to commute: (1) public transportation: trains and/or buses; (2) private 
vehicles: cars and trucks; and (3) walk/bike: walking, bicycles, and motorbikes. We found no differences in 
the bacterial and fungal colony counts among the three transportation categories on the face-side or outer-
side of masks. (b) Microbial colony counts and the gargling habit. The pie chart showed the percentage of 
participants’ gargling frequency; 67% of the participants gargled at least once a day. We found no differences 
in the bacterial or fungal colony counts among the participants regardless of the gargling frequency. (c) Natto 
consumption and Bacillus subtilis colonies. Natto is a traditional Japanese food made from soybeans fermented 
with B. subtilis that forms large white colonies on agar plates. According to the survey, 9% and 27% of the 
participants have eaten natto daily and weekly, respectively; 19% (21 of 109) of the participants ate natto during 
the experimental period. The participants who ate natto had a significantly higher percentage of B. subtilis 
colonies than those who did not eat natto.
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identified only on the outer-side of masks. Among the colonies, we also identified other bacterial species by 16S 
rRNA sequencing (Fig. 4c). Although most identified bacteria were non-pathogenic, there were several potential 

Figure 4.  Bacterial colony morphologies and identification. (a) We observed a variety of colonies on the 
agar plates and classified the colonies into four major colony forms, morphologically. Representative bacteria 
composed of each colony were visualized with their Gram-stain images. (b) Major colony forms, identified 
bacteria, and frequencies (incidence and % total). (c) Identified bacteria, their localization, and pathogenicity in 
humans.
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pathogenic bacteria in humans as follow: S. aureus (commensal bacterium, but its overgrowth can cause various 
diseases); B. cereus (intestinal bacterium, causing food poisoning); Staphylococcus saprophyticus (urinary tract 
infection); and Pseudomonas luteola (opportunistic pathogen)15–17.

Fungal colonies and identification. After quantifying fungal colonies, we further incubated them for 
another 2 days at 37 °C to induce spore formation. Then, using lactophenol cotton blue staining, we identified 
fungi on the masks based on the colony morphology macroscopically as well as the hypha and spore morphol-
ogy microscopically. Although we could not identify some fungi due to lack of spore formation, we identified 
13 fungal genera (Fig. 5). Among them, more than 20% of the participants had the four fungal genera, namely 
Cladosporium, Fonsecaea, Mucor, and Trichophyton, in common on both sides of the masks. The latter three are 
potentially pathogenic in humans (Fig. 5).

Discussion
In this study, we demonstrated the associations between several factors and microbial contaminations of face 
masks commonly used worldwide during the COVID-19 pandemic. Although some of our findings were what we 
had anticipated, there were several unpredicted findings, which need to be addressed as essential hygiene issues. 
In Table 1, we summarized the major findings and showed the results with statistical differences in bold (P < 0.05). 
The colony counts of face masks were higher in bacteria than in fungi; the bacterial and fungal colony counts 
were higher on the face-side and outer-side, respectively. The longer duration of mask usage correlated with 
increases in the fungal colony counts but not the bacterial colony counts. We also found that non-woven masks 
had fewer fungi than other mask types on the outer-side. Although the bacterial colony counts were comparable 
in all mask types, those on the face-side were lower in females than in males.

We further conducted a receiver operating characteristic (ROC) analysis to see the associations among the 
data obtained in this study shown in Table 2, where the area under the curve (AUC) indicated positive and nega-
tive associations (Figs. 2e, S1). The genus Cladosporium, the most frequently detected fungus in this study, was 
more frequently detected in females (58% females and 29% males). B. subtilis was more frequently detected on 
the masks used by the participants who ate natto at least once a month. In contrast, the transportation systems 
were not associated with bacteria or fungi colony counts. These results were consistent with our findings in Fig. 3, 
where neither public transportation usage nor gargling altered the bacterial or fungal colony counts. On the other 
hand, eating natto strongly increased the B. subtilis colony counts on the masks. Although B. subtilis multiplies 
rapidly and forms colonies large enough to outcompete other bacterial colonies, the presence of B. subtilis did 
not affect the counts of S. epidermidis, the most frequently detected bacterium in this study. The counts of white 
medium colonies seemed to be negatively affected by the presence of B. subtilis (AUC = 0.65). This is consistent 
with the previous  report18 that B. subtilis inhibited the growth of B. simplex, which was a major component of a 
medium-sized white colony in the current study.

Most fungi isolated in this study were opportunistic pathogens rather than pathogenic (Fig. 5), although 
immunocompromised hosts should be advised to wear non-woven masks on a daily basis. We detected B. 
cereus, a foodborne pathogen, on the outer-side of masks in 5% of the participants (Fig. 4c), suggesting that B. 
cereus might adhere to the face masks through hands from feces. Intensive handwashing is recommended, since 
handwashing is effective in reducing the incidence of  diarrhea19.

Although we anticipated that the counts of bacterial colonies could increase due to the duration of mask usage, 
this was not the case. The moisture requirement of bacteria may explain  this20,21. While we wear a face mask, 
the humidity under the mask space becomes approximately 80%, in which bacteria can survive and  grow22,23. 
In contrast, when a used mask is not worn for a long time, particularly at night, it dries out overnight and bac-
teria on the mask are likely to die due to the dry conditions. On the other hand, since fungi and their spores are 
resistant to drying, they can survive under the condition where masks dry out. This explains why fungi tended to 
accumulate and increase with longer mask usage. When we compared the microbial colony counts between the 
mask types, there were no substantial differences in the microbial colony counts between non-woven and other 
mask types. These findings suggest that the higher fungal colony counts on the outer-side of masks would be 
due to the duration of mask usage, but not the mask types. Regarding washable/reusable masks (“other types” of 
masks in the current study), the proper cleaning method for cotton face masks has been recommended to reduce 
the microbial load on the  masks12. However, in the current experiments, we did not find significant differences 
in bacterial or fungal colony numbers on the masks based on washing (Fig. S2). This could be explained by lack 
of information about the proper cleaning method for most mask users (i.e., boiling at 100 °C, washing at 60 °C, 
or ironing with a steam iron) to disinfect the masks.

There were a few studies reporting microbial isolation on masks; a Belgian group investigated bacterial colony 
numbers on face masks in experimental settings, where 13 volunteers wore cotton and surgical masks for 4  h12. 
The authors harvested bacteria by vortexing the masks (without separation into the face-side and outer-side lay-
ers) with PBS and cultured the bacteria on the brain heart infusion (BHI) and lysogeny broth (LB) agar plates. 
They found that the bacterial colony number was higher in the cotton masks than in the surgical masks and 
that the major bacterial genera from the surgical masks were Staphylococcus and Streptococcus. Our study also 
detected Staphylococcus, but not Streptococcus that cannot grow on the BHI plate.

The bacterial colony counts on the face masks were higher in males than in females among the daily users 
(Fig. S1). We suspected that the difference could be associated with a more intensive facial skincare by females 
than by males. Thus, we performed a principal component analysis (PCA), using the survey data based on a daily 
facial skincare routine (three categories: 1. face wash method, 2. lotion/sunscreen usage, and 3. foundation usage) 
as well as the bacterial and fungal colony counts of masks worn for 4 h (Fig. S3a). The proportion of variance of 
principal component (PC) 1 was 44%; PC1 values reflected more intensive facial skincare. Here, the bacterial 
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colony numbers and three skincare categories contributed negatively and positively to PC1 values, respectively. 
This suggested that more intensive facial skincare may decrease bacteria on the face masks. Among the three 
skincare categories in the survey, we tested whether the foundation usage could affect the number of bacterial 
colonies. We recruited volunteers and asked them to wear the mask for 4 h with foundation applied to only the 
left half of their faces. We found no differences in the bacterial colony numbers between the left and right halves 
of the face masks (Fig. S3b). Furthermore, neither lotion/sunscreen usage nor the face wash method statistically 
decreased the bacterial colony numbers by itself (data not shown). Although we did not examine other factors 

Figure 5.  Identification of fungal colonies. We identified fungi by the colony morphology macroscopically 
as well as the hypha and spore morphology microscopically. Ten representative fungal images were shown. 
The white and yellow bars are 10 mm and 5 mm, respectively. Identified fungi, the incidence in this study, 
localization, and pathogenicity were listed.
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that may contribute to the gender difference in the bacterial colony counts, the potential factors include the 
higher facial temperature in  males24 and the gender difference in sweat and  sebum25.

There were several limitations in this study. First, the survey of face masks in this study was not comprehen-
sive, and the sample size was small. Although the face masks were classified into three major types, they can be 
further subdivided according to the thickness, fabric coating, and other factors that may affect microbial growth. 
In experimental settings, the bacterial colony number and composition differed between surgical and cotton face 
masks after 4-h of  wearing12. Second, in all the experiments, since the face masks were put on and taken off with 
bare hands, there was a possibility that microbes on the hands could be transferred to the face masks. Here, we 
intentionally instructed the participants not to wear gloves during the experimental period, since our objectives 
were to examine bacteria and fungi on the face masks under our normal lifestyles. Microbial colonies detected 
from new non-woven masks handled with bare hands were negligible (average 6.5 bacterial and no fungal 
colonies, data not shown). Lastly, there is an argument that the face masks need to be thoroughly washed with 
detergent broth for better isolation of microbes on  masks26. In this study, however, we decided to collect microbes 
on the face masks by simply pressing them onto agar plates. Although this method may leave substantial microbes 
on the mask materials, we believe that easily detachable microbes are more relevant to respiratory infections.

In this study, we focused on a newly emerged-hygiene issue in the current lifestyles of wearing face masks 
during the COVID-19 pandemic. These results will provide new insights into face mask usage to prevent potential 
pathogenic infections.

Methods
Mask layer imaging. A non-woven mask was composed of three layers, each of which was cut with scissors 
and separated manually. A gauze mask was composed of multiple layers, one of which was separated manually. 
We directly placed a polyurethane mask (without sample preparation) or each layer of the non-woven and gauze 
masks on the microscope stage of the CX33 Microscope (Olympus, Tokyo, Japan) and imaged using 10 × objec-
tive lens with the CCD Camera DP22 (Olympus).

Study design. This study was conducted between September and October 2020. The participants were 109 
medical students, 63 males (aged 22.4 ± 0.4) and 46 females (aged 21.2 ± 0.3, no significant difference between 
genders) at Kindai University Faculty of Medicine, Osaka, Japan. All experimental protocols were approved 
by the Institutional Biosafety Committee of Kindai University and performed by the institutional guidelines. 
Informed consent was obtained from all participants. The survey for the participants was as follows: age, gender, 
type of mask, duration of mask usage, transportation, gargling habit, and natto consuming habit. We confirmed 
that no participants were treated with antimicrobial drugs during the experimental periods.

Sample collection, microbial culture, and colony count. To isolate and culture the microbes adhered 
to face masks, the face-side and outer-side of the face masks were pressed onto agar plates (8.6 cm in diameter, 
58  cm2 in area), separately, which were covered with the lids immediately to avoid contamination. The culture 

Table 1.  Factors associated with microbial colony counts on face masks. Boldface indicates a significant 
difference (P < 0.05).

Bacteria Fungi

Colony count/plate 1–1600 1–22

Face-side/outer-side High on the face-side High on the outer-side

Duration of usage No effect High in 2 days ~ 

Mask type No effect Low in non-woven outer-side

Gender Low in female (face-side) High Cladosporium in female

Table 2.  Receiver operating characteristic (ROC) analysis. Boldface shows AUC higher than 0.6 AUC: 0.5–0.6, 
unsatisfactory; 0.6–0.7, satisfactory; 0.7–0.8, good; 0.8–0.9, very good; 0.9–1, excellent. *, †Associations were 
consistent with statistical differences shown in *, Figs. 2; †, S1.

Factor Variable AUC Association

Mask type, non-woven Outer-side fungal count 0·77 Negative*

Gender, female Face-side bacterial count 0·71 Negative†

Usage ≧ 2 days Outer-side fungal count 0·65 Positive*

Gender, female Cladosporium positive 0·65 Positive

B. subtilis, inside White medium colony 0·65 Negative

Natto≧ once/month Bacillus subtilis 0·61 Positive

Public transportation Bacterial or fungal count 0·50 No

B. subtilis, inside Staphylococcus epidermidis 0·42 No
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conditions were as follows: for the bacterial cultures, BHI agar plates (Eiken chemical Co., LTD, Tochigi, Japan) 
or Soybean-casein digest broth with lecithin and polysorbate 80 (SCDLP) agar plates (Eiken chemical Co., LTD,) 
were used and incubated at 37 °C under the aerobic condition for 18 h. We found similar colony numbers and 
morphology between the BHI and SCDLP agar plates. This is consistent with the previous findings reported by 
Delanghe et al., where the bacterial colony numbers from surgical mask samples were comparable between the 
BHI and LB agar  plates12. Thus, in all subsequent experiments, we decided to use BHI agar plates, which are 
widely used as a general-purpose growth medium. In the longer incubation (> 2 days), the fast-growing bac-
terium B. subtilis outgrew the other bacteria, resulting in the difficulty of detecting slow-growing bacteria. For 
the fungal cultures, Sabouraud dextrose agar plates (Nissui pharmaceutical Co., LTD, Tokyo, Japan) were used 
and incubated at 25 °C under aerobic condition for 5 days. Following the primary incubation, we evaluated the 
colony morphology and conducted colony counting. Although we tested the presence of microbes on the middle 
layer (filter layer), we detected only small numbers of the bacterial and fungal colonies (mean ± SEM: bacterial 
colonies, 6.3 ± 4.9; and fungal colonies, 1.0 ± 0.5). Thus, we decided to focus on the microbial colonies on the 
face-side and outer-side of the masks in this study.

Identification of microbial colonies. Bacteria: we collected 94 colonies from the cultured plates, isolated 
DNA, and conducted 16S ribosomal RNA (rRNA) sequencing by the MiSeq (Illumina, San Diego, CA) at the 
Center for Oral Microbiota Analysis (Takamatsu, Japan). We also prepared bacterial smears on glass slides for 
Gram-staining (Fujifilm Wako, Osaka, Japan) and took the microscopic images using the CX33 Microscope with 
the CCD Camera DP22.

Fungi: we selected representative agar plates containing different types of fungal colonies from all cultured 
plates. We further incubated the cultured plates at 37 °C for 2 days to induce the spore formation, stained the 
fungi with lactophenol cotton blue (Muto pure chemical Co., LTD, Tokyo, Japan), and identified them based on 
their colony morphology and  microscopically37.

Data analyses. We conducted PCA using the software RStudio (version 1.4.1106) and Exploratory (Explor-
atory, Inc., CA). For statistical analyses, we conducted the paired t-test, Student’s t-test, and χ2 test. To determine 
the correlations between the data obtained in this study, we conducted an ROC analysis to evaluate the associa-
tion between the factors and outcomes by calculating the AUC. The AUC close to 1 indicates a strong associa-
tion, and less than 0.5 indicates no association.

Data availability
The datasets generated and/or analyzed during the current study are available from the corresponding author 
on reasonable request.
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FREQUENTLY	ASKED	QUESTIONS	–	FACE	MASKS		
	

What’s	the	big	deal	with	wearing	a	mask?		
It	simply	doesn’t	make	sense	for	everyday	people	to	wear	a	mask,	especially	children.	Masks	are	for	those	
who	are	ill,	not	healthy.	Moreover,	wearing	one	can	create,	not	deter,	illness.	When	individuals	wear	masks	
they	end	up	touching	their	faces	more	frequently,	which	could	lead	to	infection.	They	also	rebreathe	particles	
that	their	lungs	have	exhaled	that	are	trapped	in	the	mask.	Additionally,	the	masks	that	everyday	people	
wear	impede	oxygen	flow	and	aren't	porous	enough	to	allow	carbon	dioxide	to	fully	dissipate.	All	of	these	
things	decrease	the	body's	immune	response.	
	
According	to	Dr.	Eli	Perencevich,	an	internist	and	infectious	disease	specialist,	“The	average	healthy	person	
does	not	need	to	have	a	mask,	and	they	shouldn’t	be	wearing	masks.	There’s	no	evidence	that	wearing	masks	
on	healthy	people	will	protect	them.	They	wear	them	incorrectly,	and	they	can	increase	the	risk	of	infection	
because	they’re	touching	their	face	more	often.”		
	
If	I	can	wear	a	mask,	why	can’t	you	wear	a	mask?		
Many	people	assume	that	because	they	are	able	to	wear	a	mask	without	issue,	everyone	should	be	able	to	
wear	a	mask	without	issue.	There	are	numerous	reasons	why	someone	might	not	be	able	to	wear	a	mask.	
These	include:	

• Anxiety	or	other	psychological	issues	and	disorders	
• Autism	or	other	developmental	disorders		
• Hearing	impairments	
• Fear	of	racial	profiling,	violence	or	brutality	by	being	a	person	of	color	or	minority	in	a	mask	
• PTSD	from	being	a	victim	of	a	rape,	sexual	assault	or	another	violent	crime	in	which	the	perpetrator	

was	wearing	a	face	covering	or	forced	the	victim	to	wear	a	face	covering	
• Respiratory	conditions	such	as	asthma	and	COPD	
• Sensory	issues	and	disorders	
• Skin	conditions	(staph	infections,	yeast	infections,	contact	dermatitis,	etc.)	

	
Moreover,	just	because	someone	with	one	of	the	above	conditions	wears	a	mask	does	not	mean	that	
everyone	with	that	condition	can	do	so.	Every	human	has	a	different	physiological	and	psychological	makeup;	
what’s	true	for	one	person	is	not	true	for	all.		
	
The	CDC	says	to	wear	a	mask,	so	why	not	just	listen	to	them?	
The	CDC	and	other	health	authorities	have	flip-flopped	their	position	on	masks	several	times	over	the	past	
few	months.	Although	the	agency	is	currently	recommending	mask-wearing	in	public,	it	has	been	unable	to	
produce	compelling	evidence	showing	that	masks	worn	by	healthy	individuals	stop	the	spread	of	viral	illness.	
Further,	when	you	look	at	the	science	behind	masks,	wearing	one	to	stop	the	spread	of	coronavirus	makes	no	
sense.	Masks	are	incapable	of	stopping	the	lifecycle	of	a	virus,	and	there	is	zero	evidence	to	support	the	
theory	that	masks	worn	by	healthy	people	stop	the	spread	of	disease.		
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Thus,	many	people	who	choose	not	to	wear	a	mask	are	choosing	to	exercise	their	personal	judgment	and	not	
participate	in	a	message	of	fear	or	false	security.		
	
Isn't	it	silly	to	complain	about	masks	when	people	are	dying	of	COVID-19?	
It	depends	on	how	you	view	the	body.	If	you	view	the	body	as	brilliantly	designed	and	understand	that	
oxygen	is	one	of	the	most	important	necessities	for	life,	then	it	is	in	no	way	trivial	or	selfish	to	want	to	
protect	your	breathing	and	your	health.		

	
Surgeons	and	Asians	have	worn	masks	for	years.	Why	can’t	you?		
Face	masks	are	worn	by	surgeons	because	they’re	supposed	to	make	wound	infections	after	surgery	less	
likely.	According	to	Cochrane,	a	global	independent	network	that	produces	systematic	reviews	and	other	
research	to	inform	health	decision-making,	the	purpose	of	face	masks	is	two-fold:	1)	to	prevent	the	passage	
of	germs	from	the	surgeon’s	nose	and	mouth	into	the	patient’s	wound	and	2)	to	protect	the	surgeon’s	face	
from	sprays	and	splashes	from	the	patient.	Thus,	the	mask	is	something	that	is	worn	by	a	medical	provider	in	
a	specialized	setting	for	a	specialized	purpose.	
	
Masks	are	worn	in	East	Asia	for	cultural	purposes	and	to	limit	exposure	to	air	pollution.	Nearly	2	million	
people	are	estimated	to	die	in	China	each	year	from	pollution-related	illnesses.	Asians	who	wear	masks	in	the	
United	States	have	largely	done	so	as	a	cultural	crossover.		
	
Shouldn't	your	right	to	refuse	a	mask	end	where	it	puts	me	in	danger?	
There	is	no	solid	science	demonstrating	that	unmasked	individuals	are	a	health	detriment	to	others.	Research	
shows	that	prolonged,	close	contact	is	needed	for	the	transmission	of	coronavirus.	It	also	shows	that	masks	
are	incapable	of	stopping	the	spread	of	a	virus.		
	
According	to	the	Center	for	Infectious	Disease	Research	and	Policy,	there	is	no	scientific	evidence	that	masks	
are	effective	in	reducing	the	risk	of	SARS-CoV-2	transmission.	The	center,	which	addresses	public	health	
preparedness	and	emerging	infectious	disease	response,	also	said	that	the	use	of	masks	“may	result	in	those	
wearing	the	masks	to	relax	other	distancing	efforts	because	they	have	a	sense	of	protection.”	
	
How	does	wearing	a	mask	violate	your	rights?		
By	dictating	that	someone	must	wear	a	mask,	it	is	forcing	that	person	to	choose	an	allopathic	intervention	for	
the	purpose	of	protecting	himself/herself	and	others.	Forcing	a	person	to	take	an	intervention	that	is	
potentially	harmful	for	the	sake	of	others	is	unethical.		
	
Forcing	individuals	to	abide	by	measures	that	restrict	their	ability	to	move	freely	throughout	society	without	
discrimination	is	unconstitutional.	Prohibiting	people	from	entering	or	participating	in	society	because	they	
don’t	wear	a	mask	also	violates	their	constitutional	rights.		
	
Lastly,	for	those	with	deeply	held	religious	beliefs,	forced	mask-wearing	violates	their	ability	to	abide	by	
natural	law	and	follow	their	convictions	to	walk	in	faith,	not	fear.		
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What’s	wrong	with	mask	mandates?	
Although	public	officials	are	charged	with	controlling	the	spread	of	infectious	disease,	they	are	not	
responsible	for	individual	health.	Only	individuals	can	decide	what	measures	are	in	their	best	interest.	Strong	
health	policies	empower	individuals	to	take	responsibility	for	their	health;	they	shouldn’t	strong-arm	them	
into	taking	certain	measures	without	allowing	them	to	decide	if	those	measures	are	in	their	best	interest.			
	
Policies	that	mandate	compliance	that	for	the	greater	good	are	dangerous;	one	person’s	health	cannot	be	
sacrificed	for	another’s,	and	no	one’s	life	should	be	privileged	over	another’s.	As	such,	the	decision	to	wear	a	
mask	must	be	a	personal	one	and	should	not	be	universally	mandated;	measures	that	are	meant	to	protect	
the	community	as	a	whole	are	ineffective	if	they	hurt	individuals	within	the	community.		
	
For	more	information	on	the	problems	with	medical	mandates,	visit	
https://standforhealthfreedom.com/blog/why-states-are-getting-it-wrong-with-medical-mandates/.	
	
Some	news	reports	say	masks	are	necessary.	How	do	you	explain	that?		
The	news	media	is	known	for	oversimplifying	issues;	it	also	known	for	sensationalizing	stories	to	increase	
ratings	and	profits.	Coronavirus	is	an	important	topic	affecting	each	of	our	lives.	New	scientific	developments	
about	the	virus	and	society’s	response	continue	to	unfold	rapidly.	However,	the	pandemic	is	dominating	
headlines	with	terrifying	narratives	that	are	generating	fear	and	hysteria.	These	headlines	lead	to	increased	
ad	revenues	and	audience	engagement,	but	they’re	also	instilling	widespread	panic	and	uncertainty	in	the	
American	public.			
	
Studies	show	that	exposure	to	fear	and	acute	stress	results	in	compromised	immune	function	that	can	
subsequently	affect	brain	function.	So	individuals	need	to	balance	the	need	for	information	with	the	need	to	
safeguard	their	health	by	minimizing	their	exposure	to	fear.	Most	of	all,	people	need	to	take	personal	
responsibility	for	their	welfare	and	decide	what’s	best	for	them	and	their	family	using	facts	and	reason	—	not	
fear.		

	
###	
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7/25/2022 

 

LA County Board of Supervisors 

 

Dear Madame and Sirs, 

 

We have been at the COVID Pandemic for over 2 years now.  I have escaped rather unscathed with a 

very mid case, and that was during Cancer Treatment.  To go back to masking at this point is purely a 

control policy and I for one, will refused to be further controlled by a person WHO ISN’T A DOCTOR!  

 

If you choose to wear a mask, that is absolutely your prerogative, but I do not wish to be forced to do so 

again! 

 

I urge you to vote this mandate down.  It is time we learned to live with a virus that will clearly be here 

for some time to come. 

 

Regards, 

Dianne Ball 

 



Hinze Psychological Services, PC. 
A Professional Corporation 

Heath Hinze, Psy.D.  Clinical Psychologist 

 

 
July 25, 2022 

 
 
Dear Honorable Board of Supervisors 

 
I understand that Dr. Ferrer has elected to reinstitute the mask mandate and that you have the 

power to validate or block this decision. While Dr. Ferrer may truly believe that she is only 
doing what is in the best interest of the populace it is further clear that her decision is myopic and 
lacks an appreciation for the dire consequences of instituting another, “YOU MUST DO AS WE 

SAY” mandate.  
 

There is a growing theme from clients in my practice, coming from all walks of life. Multiple 
times a day I am hearing frustration and fear based on what they are perceiving as mounting 
agitation in public settings. People are short tempered and on edge, an experience felt in places 

like California but not in many states that elected to drop intrusive mandates. It is clear that such 
mandates fail to deliver the intended results and instead only create conflict. Another mandate I 

worry will be the match to ignite further unrest in our County.  
 
I implore you all to consider the cost to our sense of sovereignty and be mindful of how this 

decision will have potentially catastrophic consequences to the mental well-being of the citizens 
you are tasked to serve.  
 

 
Sincerely, 

 
_________________   
Heath Hinze, Psy.D. 
Clinical Psychologist  

CA Lic.# PSY23840 



Re: mask mandate 
 
DO NOT go there!  We all know masks do nothing 
to prevent transmission of disease and can cause 
harm with long term use.  Your county must have 
gotten a grant from the CDC just like mine.  Their 
nefarious agenda will not succeed.  The people are 
rising up! 



Masks have been proven beyond a shadow of a doubt NOT to protect adults or children from any air 
borne disease.  Viruses, like the manmade Covid-19 virus are less than 1/1000 the size of a human 
hair.  Less than one micron vs the common mask opening of 80 microns.  Masks prevent clean oxygen 
from entering a human and maximize rebreathing of the human exhaust or carbon dioxide and forcing 
the mask wearing subject to retain a multitude of dangerous pathogens. This,  like a lot of politician’s 
policies, are all risk and no benefit.  I STRONGLY OPPOSE ANY AND ALL MASK MANDATES 
 

 
 



 
 



 
 

In addition, masks have been used in the past to control, degrade, manipulate, 
and humiliate humans.  Why are we NOT learning from the past ???? 
 

 



 
 



July 25, 2022

I am writing to you to OPPOSE the mask mandate in LA County. There are no real, scientific
reasons to institute a mask mandate. There are multiple studies that have been done in
California, other states as well as other countries that show that masks do NOT improve covid
outcomes. There is currently no Covid threat in hospitals-it’s very important to distinguish
between WITH covid and FROM covid. Furthermore, we should NOT be masking our children
because not only does it not benefit them, but it harms them. There were no changes a few
months ago when the mask mandate was lifted at schools. Those who choose to still wear a
mask, can. But it should not be a mandate. When children are forced to wear a mask they
breathe in their own carbon dioxide. Children are not careful and can take their mask off to eat
and put it anywhere. Children can spit, sweat, cry and their mask can harbor bacteria and then
they can put the dirty mask back on. Children need to see facial expressions for their emotional
development, mental development, and speech development. If faces are covered, then they
can not learn and make the necessary connections. In addition, having a mask on their face
constantly reminds them that something is not okay and it raises their fear and anxiety. It is not
okay to do this to children. We have seen the local and state leaders attend events with
thousands of people not wearing a mask, so our children and LA county residents should be
able to attend places unmasked if they choose so. I am a parent and a public school teacher
and I wholeheartedly believe that all students should have the choice to wear a mask, it should
not be mandatory. Please do the right thing and make masking OPTIONAL.

Thank you,

Maria Gutierrez
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